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PROTEIN MODmCATION AND MAINTENANCE MOLECULES 

TECHNICAL FIELD 

This invention relates to nucleic acid and amino acid sequences of piotein modiGcation and 
5 maintenance molecules and to the use of these sequences in the diagnosis, treatment^ and pievention 
of gastrointestinal, cardiovascular, autoimmune^nflammatory, cellpro]iferative» developmental, 
epithelial, neurological, and reproductive disorders, and in the assessment of the effects of exogenous 
compounds on the expression of nucleic acid and anoino add sequences of protein modification and 
maintenance molecules. 

10 

BACKGROUND OF THE INVENTION 

The cellular processes regulating modification and maintenance of protein molecules 
coordinate their fiincfion, conformation, stabilization, and degradation. Each of these processes is 
mediated by key enzymes or proteins such as kinases, phosphatases, proteases, protease inhibitors, 
15 isomerases, transferases, and molecular chaperones. 
Kinases 

Kinases catalyze the transfer of high-energy phosphate groups from adenosine triphosphate 
(ATP) to target proteins on the hydroxyamino acid residues serine, threonine, or tyrosine. Addition of 
a phosphate group alters the local charge on Uie acceptor molecule, causing internal conformational 

20 changes and potentially influencing intermolecular contacts. Reversible protein phosphorylation is the 
ubiquitous strategy used to control many of the intracellular events in eukaiyotic cells. It is estimated 
that more than ten percent of proteins active in a typical mammalian cell are phosphoiylated. 
Extracellular signals including hormones, neurotransmitters, and growth and differentiation factor can 
activate kinases, which can occur as cell surface receptors or as tiie activator of the final effector 

25 protein,l)ut can also occur along the signal transduction pathway. Kinases are involved in all aspects 
of a cell's fimction, from basic metabolic processes, such as glycolysis, to cell-cycle regulation, 
differentiation, and communication with the extracellular environment through signal transduction 
cascades. Inappropriate phosphorylation of proteins in cells has been linked to changes in cell cycle 
progression and cell differentiation. Changes in the cell cycle have been linked to induction of 

30 apoptosis or cancer. Changes in cell differentiation have been linked to diseases and disorders of the 
reproductive system, immune system, and skeletal muscle. 

There are two classes of protein kinases. One class, protein tyrosine kinases (PTKs), 
pho'sphorylates tyrosine residues, and the other class, protein serine/threonine kmases (STKs), 
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phosphoiylates seiine and threonme residues. Some PTKs and STKs possess stnictmal 
characteristics of both families and have dual specificity for both tyrosine and senne/threonine 
residues. Ahnost all kinases contain a conserved 250-300 amino acid catalytic domain containing 
specific residues and sequence mqtiis characteristic of the kinase family. (Reviewed in Hardie, G. 
5 and Hanks, S. (1995) The Protein Kinase Facts Book Vol I p.p. 17-20 Academic Press, San Diego, 
CA.). 

Phosphatases 

Phosphatases hydiolyticaUy remove phosphate groups from proteins. Phosphatases are 
essential in detennining the extent of phosphoiylation in the cell and, together with kinases, regulate 

10 key cellular processes such as metabolic enzyme activity, proliferation, cell growth and differentiation, 
cell adhesion, and cell cycle progression. Protein phosphatases are characterized as either 
serine/threonine- or tyrosine-specific based on their preferred phospho-amino acid substrate. Some 
phosphatases (DSPs, for dual specificity phosphatases) can act on phosphoiylated tyrosine, serine, or 
threonine residues. The protein serine/threonine phosphatases (PSPs) are important regulators of 

15 many cAMP-mediated hormone responses in cells. Protein tyrosine phosphatases (PTPs) play a 
significant role in cell cycle and cell signaling processes. 
Proteases 

Proteases cleave proteins and peptides at fiie peptide bond that forms the backbone of the 
protein or peptide chain. Proteolysis is one of the most hnportant and frequent enzymatic reactions 

20 that occurs both within and outside of cells. Proteolysis is essential to cell growth, differentiation, 
remodeling, and homeos^sis as well as inflammation and immune response. Proteolysis is responsible 
for tiie activation and maturation of nascent polypeptides, the degradation of misfolded and damaged 
proteins, and the controlled turnover of peptides within the ceU. Proteases particq)ate in digestion, 
endocrine fimction, and tissue remodeling during embryonic development, wound healing, and normal 

25 growth. Proteasescanpky a role in regulatory processes by affecting the half life of regi^^ 

proteins. Proteases are involved in the etiology or progression of disease states such as inflammation, 
angiogenesis, tumor dispersion and metastasis, cardiovascular disease, neurological disease, and 
bacterial, parasitic, and viral infections. 

Proteases can be categorized on the basis of where they cleave their substrates. 

30 Exopeptidases, which include aminopeptidases, dipeptidyl peptidases, tripeptidases, carboxypeptidases, 
peptidyl-di-peptidases, dipeptidases, and omega peptidases, cleave residues at the termini of their 
substrates. Endopeptidases, including serine proteases, cysteine proteases, and metalloproteases, 
cleave at residues within the peptide. Four principal categories of mammalian proteases have been 

2 
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identified based on active site structure, mechanism of action, and overall fbiee-dimensional structure. 
(See Beynon, R.J. and J.S. Bond (1994) Proteolytic Enzymes: A Practical Approach, Oxford 
University Press, New York, NY, pp. 1-5.) 
Serine Proteases 

5 The serine proteases (SPs) are a large, widespread family of proteotytic enzymes that include 

the digestive enzymes trypsin and chymotrypsin, components of the complement and blood-clotting 
cascades, and enzymes that control the degradation and turnover of macromolecules within the ceU 
and in the extracellular matrix. Most of the more than 20 subfamilies can be grouped into six clans, 
each with a common ancestor. These six clans are hypothesized to have descended from at least four 

10 evolutionarily distinct ancestors. SPs are named for the presence of a serine residue found in the 
active catalytic site of most families. The active site is defined by the catalytic triad, a set of 
conserved asparagine, histidine, and serine residues critical for catalysis. These residues form a 
charge relay network that facilitates substrate binding. Other residues outside the active site form an 
oxyanion hole that stabilizes the tetrahedral transition intermediate formed during catalysis. SPs have 

15 a wide range of substrates and can be subdivided into subfamilies on the basis of their substrate 
specificity. The main subfamilies are named for the residue(s) after which they cleave: trypases 
(after arginine or lysine), aspases (after aspartate), chymases (after phenylalanine or leucine), metases 
(methionine), and serases (after serine) (Rawlings, N.D. and A.J. Barrett (1994) Meth. £nz. 244:19-* 
61). 

20 Most mammalian serine proteases are synthesized as zjanogens, inactive precursors that are 

activated by proteotysis. For example, trypsinogen is converted to its active form, trypsin, by 
enteropeptidase. Enteropeptidase is an intestinal protease that removes an N-terminal fragment fiom 
trypsinogen. The remaining active firagment is trypsm, which in tum activates the precursors of the 
other pancreatic enzymes. likewise, proteolysis of prothrombin, the precursor of thrombin, generates 

25 three separate polypeptide fragments. The N-tenninalfiragment is released while the other two 
fragments, which comprise active thrombin, remain associated through, disulfide bonds. 

The two largest SP subfamilies are the chymotrypsin (SI) and subtilisin (S8) families. Some 
members of the chymotrypsin family contain two stmctural domains unique to this family. Kringle 
domains are triple-looped, disulfide cross-linked domains found in varying copy number. Kringles are 

30 thought to play a role in binding mediators such as membranes, other proteins or phospholipids, and in 
the regulation of proteolytic activity (PROSITE PDOC00020). Apple domains are 90 amino-acid 
repeated domains, each containing six conserved cysteines. Three disulfide bonds link the first and 
sixth, second and fifth, and third and fourth cysteines (PROSITE PDOC00376). Apple domains are 
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involved in protein-protein interactions. SI family members include trypsin, diymotrypsin, coagulation 
factors IX-Xn, complement factors B, Q and D, granzymes, kallikrein, and tissue- and urokinase- 
plasminogen activators. The subtilisin family has members found in the eubactena^ archaebacteda, 
eukaryotes, and viruses. Subtilisins include the proprotein-processing endopeptidases kexin and furin 
5 and the pituitary prohomione convertases PCI, PC2, PCS, PC6, and PACE4 (Rawlings and Barrett, 
supraV 

SPs have functions in many normal processes and some have been implicated in the etiology 
or treatment of disease. Enterokinase, the initiator of intestinal digestion, is found in the intestinal 
brush border, where it cleaves the acidic propeptide from tiypsinogen to yield active trypsin (Kitamoto, 

10 Y. et al. (1994) Free. Natl. Acad, Sci. USA 91: 7588-7592). Prolylcarboxypeptidase, a lysosomal 
serine peptidase that cleaves peptides such as angiotensin n and HI and [des-Arg9] bradykinin, shares 
sequence homology with members of both the serine carboxypeptLdase and prolylendopeptidase 
families (Tan, F. et al (1993) J. BioL Chem. 268:16631-16638). The protease neuropsin may 
influence synapse foraiation and neuronal connectivity in the hippocampus in response to neural 

15 signaling (Chen, Z.-L. et al. (1995) J Nexurosci 15:5088-5097). Tissue plasminogen activator is useful 
for acute management of stroke (Zivin, J. A. (1999) Neurotogy 53:14-9) and myocardial infarction 
(Ross, A.M. (1999) Clin Cardiol 22:165-71). Some receptors (PAR, for proteinase-activated 
receptor), highly expressed throughout the digestive tract, are activated by proteolytic cleavage of an 
extracellular domain. The major agonists for PARs, thrombin, tcypsin, and mast cell tryptase, are 

20 released in allergy and inflammatory conditions. Control of PAR activation by proteases has been 
suggested as a promising therapeutic target (Vergnolle, N. (2000) Aliment PhannacoL Ther. 14:257- 
266; Rice, K.D. et al. (1998) Curr. Phann. Des. 4:381-396). Prostate-specific antigen (PSA) is a 
kallikrein-like serine protease synthesized and secreted exclusiyely by epithelial cells in the prostate 
gland. Serum PSA is elevated in prostate cancer and is the most sensitive physiological marker for 

25 monitoring cancer progression and response to therapy. PSA can also identify the prostate as the 
origm of a metastatic tumor. (Brawer, M. K. and Lange, P. H. (1989) Urology 33:1 1-16). 

The signal peptidase is a specialized class of SP found in all prokaryotic and eukaryotic cell 
types that serves in the processing of signal peptides from certain proteins. Signal peptides are 
amino-terminal domains of a protein which direct the protein from its ribosomal assembly site to a 

30 particular cellular or extracellular location. Once the protein has been exported, removal of the signal 
sequence by a signal peptidase and posttranslational processing, e.g., glycosylation or phosphorylation, 
activate the protein. Signal peptidases exist as multi-subunit complexes in both yeast and mammals. 
The canine signal peptidase complex is composed of five subunits, all associated with the microsomal 
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membrane and containing hydrophobic legions that span the membrane one or more times (Shelness, 
G.S. and G. Blobel (1990) J. BioL ChenL 265:9512-9519). Some of these subunits serve to fe the 
complex in its proper position on the membrane wliile others contain the actual catalytic activity. 
Another family of proteases which have a soine in their active site are dependent on the 
5 hydrolysis of ATP for their activity. These proteases contain proteolytic core domains and regulatory 
ATPase domains which can be identified by the presence of the P-loop, an ATP/GTP-binding motif 
(PROSrrE PDOC00803). Members of this family include the eukaryotic mitochondrial matrix 
proteases, Qp protease and the proteasome. Qp protease was originally found in plant chloroplasts 
but is believed to be widespread in both prokaiyotic and eukaryotic cells. The gene for earty-onset 
10 torsion dystonia encodes a protein related to Clp protease (Ozelius, L.J. et al. (1998) Adv. Neurol. 
78:93-105). 

The proteasome is an intracellular protease complex found in some bacteria and in all 
eiikaryotic cells, and plays an important role in cellular physiology. Proteasomes are associated with 
the ubiquitin conjugation system (UCS), a major pathway for the degradation of cellular proteins of all 

15 types, including proteins that iunction to activate or repress cellular processes such as transcription 
and cell cycle progression (Qechanover, A. (1 994) Cell 79:13-21). In the UCS pathway, proteins 
targeted for degradation are conjugated to ubiquitin, a small heat stable protein. The ubiquitinated 
protein is then recognized and degraded by ttie proteasome. The resultant ubiquitin-peptide complex is 
hydrolyzed by a ubiquitin carboxyl tenninal hydrolase, and free ubiquitin is released for reutilization by 

20 the UCS. Ubiquitin-proteasome systems are hnplicated in the degradation of mitotic cyclic kinases, 
oncoproteins, tumor suppressor genes (p53), cell surface receptors associated with signal transduction, 
transcriptional regulators, and mutated or damaged proteins (Qechanover, supra) . This pathway has 
been implicated in a number of diseases, including cystic fibrosis, Angelman's syndrome, and liddle 
syndrome (reviewed in Schwartz, A.L. and A. Ciechanover (1999) Ann. Rev. Med. 50:57-74), A 

25 murine proto-oncogene, Unp, encodes a nuclear ubiquitm protease whose overexpression leads to 
oncogenic transformation of NIH3T3 cells. The human homologue of this gene is consistently 
elevated in small cell tumors and adenocarcinomas of the lung (Gray, D.A, (1995) Oncogene 10:2179- 
21 83). Ubiquitin carboxyl terminal hydrolase is involved in the differentiation of a lymphoblastic 
leiikemia cell line to a non-dividing mature state (MaM, A. et al. (1996) Differentiation 60:59-66). In 

30 neurons, ubiquitin carboxyl terminal hydrolase (PGP 9.5) expression is strong in the abnormal 
structures that occur in human neurodegenerative diseases (Lowe, J. et al. (1990) J. PathoL 
161:153-160). The proteasome is a large (-2000 kDa) multisubunit complex composed of a central 
catalytic core containing a variety of proteases arranged in four seven-membered rings with the active 
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sites facing inwards into the central cavity, and terminal ATPase subunits covering the outer port of 
the cavity and regulating substrate entry (for review, see Schmidt, M. et aL (1999) Curr. Op. C3iem. 
BioL 3:584-591). 
Cysteine Proteases 

5 C^ine proteases (CPs) are involved in diverse cellular processes rangmg from the 

processing of precursor proteins to intracellular degradation. Nearly half of the CPs known are 
presOTt ouHy in viruses. CPs have a cysteine as the major catalytic residue at the active site where 
catalysis proceeds via a thioester intennediate and is facilitated by nearby histidine and asparagme 
residues. A glutamine residue is also iHq)ortant, as it helps to form an oxyanion hole. Mammalian CPs 

10 include lysosomal cathepsins and cytosolic calciimi activated proteases, calpains. Two important CP 
families include the papain-like enzymes (CI) and the calpains (C2). Papain-like family members are 
generally lysosomal or secreted and therefore are synthesized with signal peptides as well as 
propeptides. Most members bear a conserved motif m the propeptide that may have structural 
significance (Karrer, K.M. et al. (1993) Proc. NatL Acad. ScL USA 90:3063-3067). Three- 

15 dimensional structures of papain family members show a bilobed molecule with the catalytic site 
located between the two lobes. Papains include cathepsins B, C, H, U and S, certain plant allergens 
and dipeptidyl peptidase (for a review, see Rawlings, N.D, and A.J. Barrett (19^4) Meth. Enz. 
244:461-486). 

Some CPs are expressed ubiquitously, while otiiers are produced only by cells of the immune 
20 system. Of particular note, CPs are produced by monocytes, macrophages and other cells which 
migrate to sites of inflammation and secrete molecules involved in tissue repair. Overabundance of 
these repair molecules plays a role in certain disorders. In autoiinmune diseases such as iheumatoid 
arthritis, secretion of the cysteine peptidase cathepsin C degrades collagen, laminin, elastin and other 
structural proteins found in the extracellular,matrix of bones. Bone weakened by such degradation is 
25 also more susceptible to tumor invasion and metastasis. Cathepsin L egression may also contribute 
to the influx of mononuclear cells which exacerbates the destruction of tiie riieumatoid synovium 
(Keyszer, G.M. (1995) Arthritis Rheum. 38:976-984). 

Calpains are calcium-dependent cytosolic endopeptidases which contain both an N-tenninal 
catalytic domain and a C-teiminal calcium-binding domain. Ca^ain is e:?qpressed as a proenzyme 
30 heterodimer consisting of a catalytic subunit xmique to ea'ch isoform and a regulatory subunit common 
to drCferent isoforms. Each submait bears a calcium-binding EF-hand domain. The regulatory subunit 
. also contains a hydrophobic glycine-rich domain that allows the enzyme to associate with cell 
membranes. Calpains are activated by increased intracenular calcium concentration, which induces a 
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change in conformation and limited autolysis. The* resultant active molecule requires a lower calcium 
concentration for its activity (C3ian S.L, and Mattson M.P. (1999) J. Neurosd. Res. 58:167-190). 
Calpain e?qpression is predominantly neuronal, although it is present in other tissues. Several chronic 
neurodegenerative disord^, including ALS, Parkinson's disease and Alzheimer's disease are 
5 associated with increased calpain expression (Chan and Mattson, supra) . Calpain-mediated 

breakdown of the cytoskeleton has been proposed to contribute to brain damage resulting from head 
injury (McCracken E. et aL (1999) J. Neurotrauma 16:749-61). CaJ^ain-3 is predominantiy e:^ressed 
in skeletal muscle, and is responsible for limb-girdle muscular dystrophy type 2A (Minami, N. et aL 
(1999) J. NeuroL Sci. 171:31-37). 

10 

Another family of thiol proteases is the caspases, which are involved in the initiation and 
execution phases of apoptosis. A pro-apoptotic signal can activate initiator caspases tiiat trigger a 
proteolytic caspase cascade, leading to the hydrolysis of target proteins and the classic apoptotic death 
of the cell. Two active site residues, a cysteine and a histidiQe, have been inq)licated in the catalytic 

15 mechanism. Caspases are among the most specific endopeptidases, cleaving after aspartate residues. 
. Caspases are synthesized as inactive zymogens consisting of one large (p20) and one small (plO) 
subunit separated by a small spacer region, and a variable N-teiminal prodomain. This prodomain 
interacts with cofactors that can positively or negatively affect apoptosis. An activating signal causes 
autoproteolytic cleavage of a specific aspartate r^idue (D297 in the caspase-1 numbering coavention) 

20 and removal of the spacer and prodomain, leaving a pi 0^20 heterodimer. Two of these heterodimeis 
interact via their small subunits to form the catalytically active tetramer. The long prodomains of some 
caspase family members have been shown to promote dimerization and auto-processing of 
procaspases. Some caspases contam a Meath effector domain" in their prodomain by which they can 
be recruited mto self-activating complexes with other caspases and FADD protein assodated death 

25 receptors or the TNF receptor complex. In addition, two dimers from different caspase family 
members can associate, changing the substrate specificity of the resultant tetramer. Endogenous 
caspase inhibitors (inhibitor of apoptosis proteins, or lAPs) also exist M these interactions have clear 
effects on the control of apoptosis (reviewed in Chan and Mattson, supra : Salveson, G.S. and V.M. 
Dixit (1999) Proc. Nat Acad. Sci. USA 96:10964-10967). 

30 Caspases have been implicated ia a number of diseases. Mice lacking some caspases have 

severe nervous system defects due to failed apoptosis in the neuroepitheliiun and suffer early lethality. 
Others show severe defects in the inflammatoiy response, as caspases are responsible for processing 
IL-lb and possibly other inflammatory cytokines (Chan and Mattson, supra) . Cowpox virus and 



7 



wo 02/02603 



PCTAJSOl/20925 



baculovirases target caspases to avoid the death of their host cell and promote successftil infection. In 
addition, increases in iii^propriate apoptosis have been reported in AIDS, neurodegenerative diseases 
and ischemic injury, while a decrease in ceU death is associated with cancer (Salveson and Dixit, 
supra : Thon5)son, CB. (1995) Science 267:1456-1462). 
5 Aspartvl proteases 

Aspartyl proteases (APs) include the lysosomal proteases cathepsins D and E, as well as 
chymosin, renin, and the gastric pepsins. Most retroviroses encode an AP, usually as part of the col 
pol^rotda Aspartyl proteases include bacterial penicillopepsin, mammalian pepsin, renin, chymosin, 
and certain fungal proteases. APs, also called acid proteases, are monomeric enzymes consisting of 

10 two domains, each domain containing one half of the active site with its own catalytic aspartic acid 
residue. APs are most active in the range of pH 2-3, at which one of the aspartate residues is ionized 
and the other neutral. The pepsin family of APs contains many secreted enzymes, and all are likely to 
be synthesized with signal peptides and propeptides. Most family members have three disulfide loops, 
the first -5 residue loop following the first aspartate, the second 5-6 residue loop preceding the second 

15 aspartate, and the third and largest loop occurring toward the C terminus. Retropepsins, on the other 
hand, are analogous to a single domain of pepsin, and become active as homodimers with each 
retropepsin monomer contributing one half of the active site. Retropepsins are required for processing 
the viral polyproteins. 

APs have roles in various tissues, and some have been associated with disease. Renin 

20 mediates the first step in processing the hormone angiotensin, which is responsible for regulating 

electrolyte balance and blood pressure (reviewed in Crews, D.E. and S.R, Williams (1999) Hum. BioL 
71 :475-503). Abnormal regulation and e}q)ression of cathepsins are evident in various inflammatory 
disease states. E}q)ression of cathepsin D and L is elevated in synovial tissues from patients with 
rheumatoid arthritis and osteoarthritis. In cells isolated from inflamed synovia, the mRNA for 

25 stromelysin, cytokines, UMP-l, cathepsin, gelatinase, and other molecules is preferentially expressed. 
Cathepsin L ejq)ression may also contribute to the influx of mononuclear cells which exacerbates the 
destmction of the rhexunatoid synovnun. (Keyszer, GM. (1995) Arthritis Rheum. 38:976-984.) The 
increased expression and differential regulation of the cathepsins are linked to the metastatic potential 
of a variety of cancers (Chambers, A.R et al. (1 993) Crit Rev. Oncol. 4:95-1 14). 

30 Mfttflllo proteases 

Most zinc-dependent metalloproteases share a common sequence in the zinc-binding domain. 
The active site is made up of two histidines which act as zinc ligands and a catalytic glutamic acid C- 
terminal to the first histidine. Proteins containing this signature sequence are known as the metzincios 
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and include aminopeptidase N, angiotensin-converdng enzyme, neurolysiii, the matrix metalloproteases 
and the adamatysins (ADAMS). An alternate sequence is found in the zinc carbo^eptidases, in 
which all three conserved residues - two histidines and a glutamic acid - are involved in zinc binding. 
Carboxypeptidases A and B are the principal manunalian metalloproteases. Both are 

5 exoproteases of similar structure and active sites. Caifooxypeptidase A, like chymottypsin, prefers C- 
tenmnal aromatic and a%hatic side chains of hydrophobic nature, whereas carboxypeptidase B is 
directed toward basic arginine and lysine residues. Glycoprotease (GCP), or 0-sialoglycoprotein 
endopeptidase, is a metaUopeptidase whidi specifically cleaves O-sialoglycoproteins such as 
glycophoiin A. Another metallopeptidase, placental leucine aminopeptidase (P-LAP) degrades 

10 several peptide hormones such as oxytocin and vasopressin, suggesting a role in maintaining 
homeostasis during pregnancy, and is caressed in several tissues (Rogi, T. et al. (1996) J. Biol. 
Chem. 271: 56-61). 

A number of the neutral mctalloendopeptidases, including angiotensin converting enzyme and 
the aminopeptidases, are involved in the metabolism of peptide hormones. High aminopeptidase B 

15 activity, for example, is found in the adrenal glands and neurohypophyses of hypertensive rats (Prieto, 
I. Et al. (1998) Honn, Metab. Res. 30:246-248). Oligopeptidase M/neurolysin can hydrolyze 
bradykinin as well as neurotensin (Serizawa, A. et al. (1995) J. BioL Chem 270:2092-2098). 
Neurotensin is a vasoactive i>eptide tiiat can act as a neurotransmitter in the brain, where it has been 
in?)licated in luniting food mtake (Tritos. N.A. et al (1999) Neuropeptides 33:339-349). 

20 The matrix metalloproteases (MMPs) are a family of at least 23 enzymes that can degrade 

conq)onents of the extracellular matrix (ECM). They are Zn*^^ endopeptidases with an N-terminal 
catalytic domain. Nearly all members of the family have a hinge peptide and C-teiminal domain which 
can bind to substrate molecules in the ECM or to inhibitors produced by the tissue (TIMPs, for tissue 
inhibitor of metalloprotease; Campbell, LL. et al. (1999) Trends Neurosd. 22:285). The presence of 

25 fibronectin-like repeats, transmembrane domains, or C-terminal hemopexinase-like domains can be 
used to separate MMPs mto collagenase, gelatinase, stromelysin and membrane-type MMP 
subfamilies. In the inactive form, the Zn*^ ion in the active site interacts with a cysteine in the pro- 
sequence. Activating factors disrupt the Zn+^-cysteine interaction, or "cysteine switch," exposing the 
active site. This partially activates the enzyme, which then cleaves off its propeptide and becomes 

30 fully active. MMPs are often activated by the serine proteases plasmin and fiirin. MMPs are often 
regulated by stoichiometric, noncovalent interactions with inhibitors; the balance of protease to 
inhibitor, then, is very important in tissue homeostasis (reviewed in Yong, V.W. et aL (1998) Trends 
Neurosci. 21:75). 
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MMPs aie inq)licated in a number of diseases including osteoarthritis (Mitchell, P. et al 
(1996) J. Clin. Inv. 97:761), atherosclerotic plaque rupture (Sukhova, O.K. et aL (1999) Circulation 
99:2503), aortic aneurysm (Schneidennan, J. et aL (1998) Am. L Path. 152:703), non-healing wounds 
(Saarialho-Kere, U.K. et aL (1994) J. Clin. Inv. 94:79), bone resorption (Blavier, L. and J.M. Delaisse 

5 (1995) J. Cell Sd. 108:3649), age-related macular degeneration (Steen, B. et aj. (1998) Invest. 
OphthahnoL Vis. ScL 39:2194), eii^)hysema (Finlay, G-A. et aL (1997) Thorax 52:502), myocardial 
infarction (Rohde, L.E. et aL (1999) Circulation 99:3063) and dilated cardiomyopafliy (Thomas, C.V. 
et aL (1998) Circulation 97:1708). inhibitors prevent metastasis of mammaiy cardnoma and 
experimental tumors in rat, and Lewis hmg carcinoma, hemangioma, and human ovarian cardnoma 

10 xenografts in mice (Eccles S.A. et al. (1996) Cancer Res. 56:2815; Anderson et al. (1996) Cancer 
Res. 56:715-718; Volpert, O.V. et al. (1996) J. Clin. Invest. 98:671; Taraboletti, G. et aL (1995) JNCI 
87:293; Davies, B. et al. (1993) Cancer Res. 53:2087). MMPs may be active in Alzheimer's disease. 
A number of MMPs are implicated in multiple sclerosis, and administration of MMP inhibitors can 
relieve some of its symptoms (reviewed in Yong, supra) . 

15 Another family of metalloproteases is the ADAMs, for A Disintegrin and Metalloprotease 

Domain, which they share wrth their close relatives the adamalysins, snake venom metalloproteases 
(SVMPs). ADAMs combine features of both cell surface adhesion molecules and proteases, 
containing a prodomain, a protease domain, a disintegrin domain, a cysteine rich domain, an epidermal 
growth factor repeat, a transmembrane domain, and a cytoplasmic taiL The first three domains listed 

20 above are also found in the SVMPs. The ADAMs possess four potential functions: proteolysis, 
adhesion, signaling and fosioa The ADAMs share the metzindn zinc binding sequence and are 
inhibited by some MMP antagonists such as TIMP-1 . 

ADAMs are implicated in such processes as sperm-egg binding and fusion, myoblast fusion, 
and protein-ectodomain piocessing or shedding of cytokines, cytokine receptors, adhesion proteins and 

25 other extracelhilarpratein domains (SchlondorEF, J. and CP. Blobel (1999) J. CelL Sci. 112:3603- 
3617). The Kuzbanian protein cleaves a substrate in the NOTCH pathway (possibly NOTCH itself), 
activating the program for lateral inhibition in Drosophila neural development Two ADAMs, TACE 
(ADAM 17) and ADAM 10, are proposed to have analogous roles in the processing of amyloid 
precursor protein in the brain (Schldndorff and Blobel, supra) . TACE has also been identified as the 

30 TNF activating enzyme (Black, R.A. et aL (1997) Nature 385:729). TNF is a pleiotropic cytokine that 
is important in mobilizing host defenses in response to infection or traimia, but can cause severe 
damage in excess and is often overproduced in autoimmune disease. TACE cleaves membrane- 
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bound pro-TNF to release a soluble form. Other ADAMs may be involved in a similar type of 
processing of other membrane-bound molecules. 

The ADAMTS sub-famity has all of the features of ADAM femily metalloproteases and 
contain an additional thrombospondin domain (TS). H^e prototypic ADAMTS was identiiaed in mouse, 
5 found to be expressed in heart and kidney and upregulated by proinflammatory stimuli (Kuno, K. et aL 
(1 997) J. BioL Chem. 272:556). To date eleven members are recognized by the Human Genome 
Organization (HUGO; htlp://vmw.gene.ucLac.ukAisers/hester/adamts.htm]#Approved^ Members of 
this fanoily have the ability to degrade aggrecan, a high molecular weight proteoglycan which provides 
cartilage with important mechanical properties including compressibility, and which is lost during the 

10 development of arthritis. Enzymes which degrade aggrecan are thus considered attractive targets to 
prevent and slow the degradation of articular cartilage (See, e.g., Tortorella, M.D. (1999) Science 
284:1664; Abbaszade, I. (1999) J. Biol. Chem. 274:23443). Other members are reported to have 
antiangiogenic potential (Kuno et aL, supra) and/or procollagen processing (Colige, A. et al. (1997) 
ProcNafl. Acad. Sci USA 94:2374). 

15 ' Protease inhibitors 

Protease inhibitors and oflier regulators of protease activity control the activity and effects of 
proteases. Protease inhibitors have been shown to control pathogenesis in animal models of 
proteotytic disorders (Murphy, G. (1991) Agents Actions SuppL 35:69-76). In patients with HIV 
disease protease inhibitors have been shown to be effective in preventing disease progression and 

20 reducmg mortality (Barry, M. et aL (1997) Clin. Pharmacokinet 32:194-209). Low levels of tiie 
cystatins, low molecular weight inhibitors of the cysteine proteases, correlate with malignant 
progression of tumors. (Calkins, C. et aL (1995) BioL Biochem. Hoppe Seyler 376:71-80). The 
cystatin superfamily of protease inhibitors is characterized by a particular pattern of Imearly arranged 
and tandemly repeated disulfide toops (Kellennann, J. et al. (1989) J. BioL Chem. 264:14121-14128). 

25 An example of a representative of a structural prototype of a novel family among the cystatin 
superfamily is human alpha 2-HS glycoprotein (AHSG), a plasma protein synthesized in liver and 
selectively concentrated in bone matrix, dentine, and other mineralized tissues (Triffitt. J.T. (1976) 
Calcif. Tissue Res. 22:27-33), which is also classified as belonging to the fetuin family. Fetuins are 
characterized by the presence of 2 N-terminally located cystatin-like rq)eats and a imique C-terminal 

30 domain which is not present in other proteins of the cystatin superfamily (PROSITE PDOC00966). 
AHSG has been reported to be involved in bone formation and resorption as well as immune 
responses (Yang, F. et al. (1992) 1 130:149-156; Lee, C.C. et al. (1987) PNAS USA 84:4403-4407; 
Nakamura, O. et al. (1999) Biosci. Biotechnol. Biocheia 63:1383-1391). Additionally, AHSG has 
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been implicated in infertility associated with endometriosis (Mathur» S.P. (2000) Am. J. Rqprod. 
Immunol. 44:89-95; Mathur, S.P. et al. (1999) Autoimmunity 29:121-127) and inhibition of osteogenesis 
(Binkert, C et al, (1999) J. Biol Chem. 274:28514-28520), Decreased serum levels of AHSG have 
been detected in patients with acute leukemias, chronic granubcyte and myelomonocyte leukemias, 
5 lyiiq)homas, myelofibiosis, multiple myeloma, metastatizing solid tumors, systemic lupus erythematosus, 
rheumatoid arthritis, acute alcoholic hepatitis, fatty liver, chronic active hepatitis, liver cirrhosis, acute 
and chronic pancreatitis, and Crohn's disease (Kalabay, L. et al, (1992) Orv. Hetil. 133:1553-1554; 
1 559- 1 560). Seiptas are inhibitors of mammalian plasma serine proteases. Many seipins serve to 
regulate the blood clotting cascade and/or the complement cascade in mammals. Sp32 is a positive 

10 regulator of the mammalian acrosomal protease, acrosin, that binds the proenzyme, proacrosin, and 
thereby aides in packaging the enzyme into the acrosomal matrix (T. Baba et al. (1 994) J. Biol. Chem. 
269:10133-10140), The Kunitz family of serine protease inhibitors are characterized by one or more 
"Kunitz domains" containing a series of cysteine residues that are regularly spaced over approximately 
50 amino acid residues and form three intrachain disulfide bonds. Members of this family include 

15 aprotinm, tissue factor pathway inhibitor (TFPI-1 and TFPI-2), inter-a-trypsin inhibitor (ITI), and 
bikunin. (Marlor, C.W. et al. (1997) J. Biol. Chem. 272:12202-12208.) Members of this family are 
potent inhibitors (in the nanomolar range) against serine proteases such as kaliikrein and plasmiiL 
Aprotinin has clmical utility in reduction of perioperative blood loss, m has been found to inactivate 
hinnan trypsin, diymotrypsin, neutrophil elastase and cathepsin G (Morii, M. et al, (1985) Biol. Chem. 

20 Hoppe Seyler 366:19-21); and is suspected of playing a key role m the biology of the extracellular 
matrix and in the pathophysiology of chronic bronchopulmonary diseases or hmg cancer progression 
(Cuvelier, A. et aL (2000) Rev. MaL Resph. 17:437-446). 

A major portion of all proteins synthesized in eukaryotic cells are synthesized on the cytosolic 
surface of the endoplasmic reticulum (ER). Before these immature proteins are distributed to other 

25 organelles in the cell or are secreted, they must be transported into the interior lumen of the ER where 
post-translational modifications are performed. These modifications include protein folding and the 
formation of disulfide bonds, and N-linked glycosylations. 
Protein Isomerases 

Protein folding in the ER is aided by two principal types of protein isomerases, protein disulfide 
30 isomerase (PDI), and peptidyl-prolyl isomerase (PPI). PDI catalyzes the oxidation of free sulfhydryl 
groups in cysteine residues to form intramolecular disulfide bonds in proteins. PPI, an enzyme that 
catalyzes the isomerization of certain proline imidic bonds in oligopeptides and proteins, is considered 
to govem one of the rate limiting steps in the folding of many proteins to their final functional 
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confonnatioa The cyclophilins r^iesent a major class of PPI that was origmally identified as the 
major receptor for the immunosuppressive drug cyclosporin A (Handschumacher, RE. et aL (1984) 
Science 226: 544-547). 
Protein Glvcosvlation 

5 The glycosylation of most soluble secreted and membrane-bonnd proteins by oligosaccharides 

linked to asparagine residues in proteins is also perfbmied in the ER. This reaction is catalyzed by a 
membrane-bound enzyme, oligosacchaiyl transferase. Although the exact purpose of this ''N-Iinked" 
glycosylation is unknown, the presence of oligosacdiarides tends to make a glycoprotein resistant to 
protease digestion. In addition, oligosaccharides attached to cell-surface proteins called selecdns are 

10 known to function in cell-cell adhesion processes (Alberts, B. et al (1 994) Molecular Biology of the 
Cell Garland Publishing Co., New York, NY. p.608). "0-linked" glycosylation of proteins also occurs 
in the ER by the addition of N-acetylgalactosamine to the hydroxyl group of a serine or threonine 
residue followed by the sequential addition of other sugar residues to the first This process is 
catalyzed by a series of glycosyltransferases each speciQc for a particular donor sugar nucleotide and 

15 acceptor molecule (Lodish, H. et al. (1995) Molecular Cell Biology . W. H. Freeman and Co., New 
York, NY pp.700-708). In many cases, both N- and O-linfced oligosaccharides appear to be required 
for the secretion of proteins or the movenoent of plasma membrane glycoproteins to the cell surface. 

An additional glycosylation mechanism operates in the ER specifically to target lysosomal 
enzymes to lysosomes and prevent their secretion. Lysosomal enzymes in the ER receive an N-linked 

20 oligosaccharide, like plasma membrane and secreted proteins, but are then phosphoiylated on one or 
two maimose residues. The phosphorylation of mannose residues occurs in two steps, the first step 
being the addition of an N-acetylghicosamine phosphate residue by N-acetylghicosamine 
phosphotransferase, and the second the removal of the N-acetylghicosamine group by 
phosphodiesterase. The phosphorylated mannose residue then targets the lysosomal enzyme to a 

25 mannose 6-phosphate receptor which transports it to a lysosome vesicle (Lodish et aL su pra> pp. 708- 
711). 

Chaperones 

Molecular chaperones are proteins that aid in the proper folding of immature proteins and 
refolding of improperly folded ones, the assembly of protein subunits, and in the transport of unfolded 
30 proteins across membranes. Chaperones are also called heat-shock proteins (hsp) because of their 
tendency to be expressed in dramatically increased amounts following brief exposure of cells to 
elevated temperatures. This latter property most likely reflects their need in the refolding of proteins 
that have become denatured by the high temperatures. Chaperones may be divided into several 
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classes according to thdr location, function, and molecular weight, and include hsp60, TCPl, hsp70, 
hsp40 (also called DnaJ), and hsp90. For example, hspPO binds to steroid hormone receptors, 
represses transcrq>tion in the absence of the ligand, and provides proper folding of the ligand-bindiag 
doniainofthe receptor in the presence of the hormone (Burston,S.G. and A.R. Clarte(1995) Essays 

5 BiochenL 29:125-136). Hsp60 and hsp70 chaperones aid inihe transport and folding of newly 

synthesized proteins. UsplO acts early in protein folding, binding a newly synthesized proteui before it 
leaves the ribosome and transporting the protein to the mitodhondria or £R before releasing the folded 
protein. Hsp60, along with hsplO, binds misfolded proteins and gives them the opportunity to refold 
correctly. All chaperones share an affinity for hydrophobic patches on incompletely folded proteins 

10 and the ability to hydrolyze ATP. The energy of ATP hydrolysis is used to release the hsp-bound 
protein in its properly folded state (Alberts, B. et al. surira . pp 214, 571-572). 

The discovery of new protein modification and maintenance molecules and the polynucleotides 
encoding them satisfies a need in the art by providing new compositions which are useful in the 
diagnosis, prevention, and treatment of gastrointestinal, cardiovascular, autoimmune^nflanunatoiy, cell 

15 proliferative, developmental, epithelial, neurological, and reproductive disorders. 

SUMMARY OF THE INVENTION 
The invention features purified pol^eptides, protein modification and maintenance molecules, 
referred to collectively as **PMMM" and individually as *TPMMM-1," *TMMM-2,'' 'TMMM-3," 

20 "PMMM-4," "PMMM-5," *TMMM-6," **PMMM-7," and 'TPMMM-S." In one aspect, the invention 
provides an isolated polypeptide selected from the group consisting of a) a polypeptide comprising an 
amino acid sequence selected fix>m the groxq) consistuig of SEQ ED N0:l-8, b) a polypeptide 
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid 
sequence selected fi:om the group consisting of SEQ ID N0:l-8, c) a biologically active fragment of a 

25 polypeptide having an amino acid sequence selected from the groitp consisting of SEQ ID N0:l-8, and 
d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1-8. In one alternative, the invention provides an isolated polypeptide 
comprising the amino acid sequence of SEQ ID N0:t-8. 

The invention further provides an isolated polynucleotide encoding a polypeptide selected from 

30 the group consisting of a) a polypeptide comprising an amino acid sequence selected fi*om the group 
consisting of SEQ ID NO: 1-8, b) a polypeptide comprising a naturally occurring amino acid sequence 
at least 90% identical to an amino acid sequence selected fix)m the group consisting of SEQ ID N0:1 - * 
8, c) a biologically active fi-agment of a polypeptide having an amino acid sequence selected firom the 
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group consisting of SEQ ID N0:l-8, and d) an immunogenic fragment of a polypeptide having an 
amino acid sequence selected firomtbe gfoxsp consisting of SEQ ID N0:l-8. In one alternative, the 
polynucleotide encodes a polypeptide selected from the group consisting of SEQ ID N0:l-8. In 
another alternative, the polynucleotide is selected from the group consisting of SEQ ID NO:9-16. 
5 Additionally, the invention provides a recombinant polynucleotide comprising a promoter 

sequ^ce operably linked to a polynucleotide encoding a polypeptide selected from the group 
consisting of a) a polypeptide conQ)rising an amino acid sequence selected from the group consisting 
of SEQ ID N0:l-8, b) a polypeptide comprising a naturally occurring amino acid sequence at least 
90% identical to an amino acid sequence selected from the group consisting of SEQ ID N0:l-8, c) a 

10 biologically active fragment of a polypeptide having an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1-8, and d) an immunogenic fragment of a polypeptide having an amino acid 
sequence selected from the group consisting of SEQ ID N0:l-8. In one alternative, the invention 
provides a cell transformed with the recombinant polynucleotide. In another alternative, the invention 
provides a transgenic organism comprising the recombinant polynucleotide. 

15 The invention also provides a method for producing a polypeptide selected from the group 

consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting 
of SEQ ID N0:l-8, b) a polypeptide comprising a naturally occurring amino acid sequence at least 
90% identical to an ammo add sequence selected from the group consisting of SEQ ID N0:l-8, c) a 
biologically active fragment of a polypeptide having an amino acid sequence selected from the group 

20 consisting of SEQ ID N0:l-8, and d) an immunogenic fragment of a polypeptide having an amino acid 
sequence selected from the group consisting of SEQ ID N0:1 -8. The method comprises a) culturing 
a cell under conditions suitable for egression of the polypeptide, wherein said cell is transformed with 
a recombinant polynucleotide comprising a promoter sequence operably Imked to a polynucleotide 
encoding the po^eptide, and b) recovering the polypeptide so expressed. 

25 Additionally, the invention provides an isolated antibody which spedficalty binds to a 

polypeptide selected from the group consisting of a) a polypeptide coniprising an amino acid sequence 
selected from the group consisting of SEQ ID NO: 1-8, b) a polypeptide con:q)rising a naturally 
occurring amino acid sequence at least 90% identical to an amino acid sequence selected from the 
group consisting of SEQ ID N0:l-8, c) a biologically active fragment of a polypeptide having an amino 

30 acid sequence selected from the group consisting of SEQ ID N0:l-8, and d) an immunogenic 

fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ 
IDN0:l-8. 
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The invention further provides an isolated polynucleotide selected from the group consisting of 
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ 
ID NO:9-16, b) a polynucleotide compnsing a naturally occurring polynucleotide sequence at least 
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID N0:9-l 6, c) 
3 a polynucleotide complementary to Qie po^ucleotide of a), d) a polynucleotide conq)lementaiy to the 
polynucleotide of b)» and e) an RNA equivalent of a)-d). In one alternative, the polynucleotide 
compiises at least 60 contiguous nucleotides. 

Additionally, the invention provides a method for detecting a target polynucleotide in a sample, 
said target po^ucleotide having a sequence of a polynucleotide selected from the group consisting of 

10 a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ 
ID NO:9-16, b) a polynucleotide comprising a naturally occuixing polynucleotide sequence at least 
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO;9-16, c) 
a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the 
polynucleotide of b), and e) an RNA equivalent of a)-d). The method comprises a) hybridizing the 

15 sample with a probe comprising at least 20 contiguous nucleotides comprising a sequence 

complementary to said target polynucleotide in the sample, and which probe specifically hybridizes to 
said target polynucleotide, imder conditions whereby a hybridization complex is formed between said 
probe and said target polynucleotide or fragments thereof, and b) detecting the presence or absence of 
said hybridization complex, and optionally, if present, the amount thereof In one alternative, the probe 

20 comprises at least 60 contiguous nucleotides. 

The invention further provides a method for detecting a target polynucleotide in a sample, said 
target polynucleotide having a sequence of a polynucleotide selected from the group consisting of a) a 
polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ ID 
NO:9-16, b) a potynucleotide comprising a naturally occurring polynucleotide sequence at least 90% 

25 ' identical to a polynucleotide sequence selected from the gxo\xp consistmg of SEQ ID NO:9-16» c) a 
polynucleotide complementary to the po^ucleotide of a), d) a polynucleotide complementaiy to the 
polynucleotide of b), and e) an RNA equivalent of a)-d). The method comprises a) amplifying said 
target polynucleotide or fragment thereof using polymerase chain reaction ampfification, and b) 
detecting the presence or absence of said anq)lified target polynucleotide or fragment thereof, and, 

30 optionally, if present, the amoxmt thereof 

The invention further provides a composition comprising an effective amount of a polypeptide 
selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected 
from the group consisting of SEQ ID N0;l-8, b) a polypeptide comprising a naturally occurring amino 
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acid sequence at least 90% identical to an amino acid sequence selected from the group consisting of 
SEQ ID N0:l-8, c) a biologica]]^ active fragment of a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID N0:1 -8, and d) an immunogenic fragment of a 
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NOil-S, and 
S a phannaceutically acceptable exdpient In one embodiment, the composition comprises an amino 
acid sequence selected from the groi^ consisting of SEQ ID N0:l-8. The invention additionally 
provides a method of treating a disease or condition associated with decreased e3q)ression of 
functional PMMM, comprising administering to a patient in need of such treatment the composition. 
The invention also provides a method for screening a compound for effectiveness as an 

10 agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino 
acid sequence selected from the group consisting of SEQ ID N0:l-8, b) a polypeptide comprising a 
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected 
from the group consisting of SEQ ID NO:l-8, c) a biologically active fragment of a polypeptide having 
an amino acid sequence selected from the group consisting of SEQ ID N0:l-8, and d) an 

15 immunogenic fragment of a polypeptide having an amino acid sequence selected from the group 
consisting of SEQ ID N0:l-8. The method comprises a) exposing a sample comprising the 
polypeptide to a conq)Oimd, and b) detecting agonist activity in the sample. In one alternative^ the 
invention provides a coiiqx)sition conq)rising an agonist compound identified by the method and a 
phannaceutically acceptable exdpient In another alternative, tiie invention provides a method of 

20 treating a disease or condition assodated with decreased egression of frmctional PMMM, comprising 
administering to a patient in need of sudi treatment the composition. 

Additional^, the invention provides a method for screening a compoimd for e£fectiveness as 
an antagonist of a polypeptide selected from the group consistmg of a) a polypeptide comprising an 
a!mino add sequence selected from the group consisting of SEQ ID N0:l-8, b) a polypeptide 

25 comprising a naturally occurring amino acid sequence at least 90% identical to an amino add 

sequence selected from the group consisting of SEQ ID N0:l-8, c) a biologically active fragment of a 
potypq)tide having an ammo acid sequence selected from the group consisting of SEQ ID N0:l-8, and 
d) an immunogenic fragment of a polypeptide having an samno add sequence selected from the group 
consisting of SEQ ID N0:l-8. The method comprises a) exposing a sample comprising the 

30 polypeptide to a compound, and b) detecting antagonist activity in the sample. In one alternative, the 
invention provides a composition comprising an antagonist compound identified by the method and a 
phannaceutically acceptable excipient In another alternative, the invention provides a method of 

17 



wo 02/02603 




PCTAJSOl/20925 



treating a disease or condition associated with overe:q)ression of functional PMMM, comprising 
adnunistering to a patient in need of such treatment the compositioa 

Hie invention further pro\ddes a method of screening for a compound that specifically binds to 
a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid 

S sequence selected from the ffxyap consisting of SEQ ID N0:l*8, b) a polypeptide conoprising a 
natural^ occurring amino acid sequence at least 90% identical to an amino acid sequence selected 
from the group consisting of SEQ ID N0:1 -8,. c) a biologically active fragment of a polypeptide having 
an amino acid sequence selected from the group consisting of SEQ ID NO:l-8, and d) an 
immunogenic fragment of a polypeptide having an anaino acid sequence selected from the group 

10 consisting of SEQ ID N0:1 -8. The method comprises a) combining the polypeptide with at least one 
test compound under suitable conditions, and b) detecting binding of the polypeptide to the test 
compound, thereby identifying a compound that specifically binds to the polypeptide. 

The invention further provides a method of screening for a compound that modulates the 
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino 

15 acid sequence selected from the group consisting of SEQ ID N0:l-8, b) a polypeptide comprising a 
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected 
from the group consisting of SEQ ID N0:l-8, c) a biologically active fragment of a polypeptide having 
an amino add sequence selected from the group consistmg of SEQ ID NO:l-8, and d) an 
immunogenic fiiigment of a polypq)tide having an amino acid sequence selected from the group 

20 consisting of SEQ ID N0:1 -8. The method conq>rises a) combining the polypeptide with at least one 
test compound under conditions permissive for the activity of the polypeptide, b) assessing the activity 
of the polypeptide m the presence of the test conq)Ound, and c) conq)aring the activity of the 
polypeptide in the presence of the test compoiuid with the activity of the polypeptide in the absence of 
the test compound, wherein a change in the activity of the jyo^eptide in the presence of the test 

25 compound is indicative of a confound that modulates the activity of the polypeptide. 

The invention further provides a method for soreening a compound for effectiveness in 
altering expression of a target polynucleotide, wher^ said target polynucleotide coiiq)rises a sequence 
selected from the group consisting of SEQ ID NO:9-16, the method comprising a) exposing a sample 
comprising the target polynucleotide to a compound, and b) detecting altered expression of the target 

30 polynucleotide. 

The invention further provides a method for assessing toxicity of a test compound, said 
method comprising a) treatmg a biological sample containing nucleic acids with the test compound; b) 
hybridizing the nucleic acids of the freated biological sample with a probe comprising at least 20 
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contiguous nucleotides of a polynucleotide selected from the group consisting of i) a polynucleotide 
conq)iismg a polynucleotide sequence selected £rom the group consisting of SEQ ID NO:9-16, ii) a 
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a 
polynucleotide sequence selected from the ffoxxp consisting of SEQ ID NO:9-16, iii) a polynucleotide 

5 having a sequence complementary to i), iv) a polynucleotide complementary to the polynucleotide of 
ii), and v) an RNA equivalent of i)-iv). Hybridization occurs under conditions whereby a specific 
hybridization complex is formed between said probe and a target polynucleotide in the biological 
sample, said target polynucleotide selected from the group consisting of i) a polynucleotide comprising 
a polynucleotide sequence selected from the group consisting of SEQ ID NO:9-16, ii) a polynucleotide 

10 comprising a naturally occurring polynucleotide sequence at least 90% identical to a polynucleotide 
sequence selected from the group consisting of SEQ ID NO:9-16, iii) a polynucleotide complementary 
to the polynucleotide of i), iv) a polynucleotide complementary to the polynucleotide of ii), and v) an 
RNA equivalent of i)-iv). Altematively, the target polynucleotide comprises a fragment of a 
polynucleotide sequence selected from the group consisting of i)-v) above; c) quantifying the amount 

15 of hybridization complex; and d) comparing the amoxmt of hybridization complex in the treated 

biological sample with the amoxmt of hybridization complex in an untreated biological sample* wherein 
a difference in the amount of hybridization complex in the treated biological saiiq)le is indicative of 
toxicity of the test compound. 

20 BRIEF DESCRIPTION OF THE TABLES 

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide 
sequences of the present invention. 

Table 2 shows the GenBank identification number and annotation of the neaiest GenBank 
homolog for polypeptides of the invention. The probability score for the match between each 
25 polypeptide and its GenBank homolog is also shown. 

Table 3 shows structural features of polypeptide sequences of the invention, including 
predicted motifs and domains, along with the methods, algorithms, and searchable databases used for 
analysis of the polypeptides. 

Table 4 lists the cDNA and/or genomic DNA fragments which were used to assemble 
30 polynucleotide sequences of the invention, along with selected fragments of the polynucleotide 
sequences. 

Table 5 shows the representative cDNA library for polynucleotides of the invention. 
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Table 6 provides an appendix which describes the tissues and vectors used for construction of 
the cDNA libraries shown in Table 5. 

Table 7 shows the tools, programs, and algoritfanis used to analyze the polynucleotides and 
polypeptides of the invention, along with applicable descriptions, references, and threshold parameters. 

5 

DESCRBPTTON OF THE INVENTION 

Before the present proteins, nucleotide sequences, and methods are described, it is understood 
that this invention is not limited to the particular machines, materials and methods described, as tiiese 
may vary. It is also to be imderstood that the terminology used herein is for the purpose of describing 

10 particular embodiments only, and is not intended to limit the scope of the present invention which wiQ 
be limited only by the appended claims. 

It must be noted that as used herein and in tiie appended claims, the singular forms "a,*' "an," 
aad "the" include plural reference unless the context clearly dictates otherwise. Thus, for exan5}le, a 
reference to "a host cell" includes a plurality of such host cells, and a reference to "an antibody** is a 

15 reference to one or more antibodies and equivalents thereof known to those skilled in the art, and so 
forth. 

Unless defined otherwise, all technical and scientific terms used herein have the same 
meanings as commonly understood by one of ordinary skill in the art to which this invention belongs. 
Although any machines, materials, and methods sioiilar or equivalent to those described herein can be 

20 used to practice or test the present invention, the preferred machines, materials and methods are now 
described. All publications mentioned herein are cited for the purpose of describing and disclosing the 
cell lines, protocols, reagents and vectors which are reported in the publications and which nnght be 
used in connection with the invention. Nothing herdn is to be construed as an admission that the 
invention is not entitled to antedate such disclosure by virtue of prior invention. 

25 DEFINITIONS 

^TMMM" refers to the amino acid sequences of substantial^ purified PMMM obtained from 
any species, particularly a mammalian species, including bovine, ovine, porcine, murine, equine, and 
human, and fix)m any source, whether natural, synthetic, semi-synthetic, or recombinant. 

The term "agonist" refers to a molecule which intensifies or mimics the biological activity of 
30 PMMM. Agonists may include proteins, nucleic acids, carbohydrates, small molecules, or any other 
compound or composition which modulates the activity of PMMM either by directly interacting with 
PMMM or by acting on components of the biological pathway in which PMMM participates. 
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An ''allelic variaaf ' is an alternative form of the gene encoding PMMM. Allelic variants may 
result from at least one mutation in the nucleic acid sequence and may result in altered mRN As or in 
polypeptides whose structure or function may or may not be altered. A gene may have none, one, or 
many allelic variants of its naturally occurring form. Common mutational changes which give rise to 
S allelic variants are generally ascribed to natural deletions, additions, or substitutions of nucleotides. 
Each of these types of changes may occur alone, or in combination with Ifae others, one or more times 
in a given sequence. 

"Altered" nucleic acid sequences encoding PMMM include those sequences with deletions, 
insertions, or substitutions of different nucleotides, resulting m a polypeptide the same as PMMM or a 

10 polypeptide with at least one functional characteristic of PMMM. Included within this definition are 
polymorphisms which may or may not be readily detectable using a particular oligonucleotide probe of 
the polynucleotide encoding PMMM, and improper or une^qpected hybridization to allelic variants, with 
a locus other than the normal chromosomal locus for the polynucleotide sequence encoding PMMM. 
The encoded protein may also be "altered," and may contain deletions, insertions, or substitutions of 

15 amino acid residues which produce a silent change and result in a functionally equivalent PMMM. 

Deliberate amino acid substitutions may be made on the basis of similarity in polarity, charge, solubility, 
hydrophobicily, hydrophilicity, and/or the amphipathic nature of the residues, as long as the biological 
or immunological activity of PMMM is retained. For exanq)le, negatively charged amino acids may 
include aspartic acid and glutamic add, and positively charged amino adds may include lysine and 

20 arginine. Amino adds with uncharged polar side chains having similar hydrophilicity values may 
include: asparagine and glutamine; and serine and threonine. Amino adds with imcharged side chains 
having similar hydrophilicity values may include: leucine, isoleucine, and valine; glycine and alanine; 
and phenylalanine and tyrosine. 

The terms "amino acid" and "amino add sequence" refer to an oligopeptide, peptide, 

25 polypeptide, or protein sequence; or a j&ragment of any of these, and to naturally occurring or synthetic 
molecules. Where "amino add sequence" is recited to refer to a sequence of a naturally occurring 
protein molecule, "amino add sequence" and like terms are not meant to limit the amino add sequence 
to the coniplete native amino add sequence assodated with the redted protein molecule. 

"Amplification" relates to the production of additional copies of a nucleic acid sequence. 

30 Amplification is generally carried out using polymerase chain reaction (PCR) technologies well known 
in the art. 

The term "antagonist" refers to a molecule which inhibits or attenuates the biological activity 
of PMMM. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small 



21 



wo 02/02603 



PCTAJSOl/20925 



molecules, or any other con5>oiind or coBoposition which modulates the activity of PMMM either by 
directly interacting with PMMM or by acting on components of the biological pathway in which 
PMMM participates. 

The term "antibody^" refers to intact immmxoglobiilin molecules as well as to fragments 
5 thereof, such as Fab, V(db')^ and Fv fragments, which are capable of bindmg an epitopic determinant 
Antibodies that bind PMMM polypq)tide5 can be prepared usmg intact polypeptides or using 
fragments containing small peptides of mterest as the immunizing antigen. The pol^eptide or 
oligopeptide used to immunize an animal (e.g., a mouse, a rat, or a rabbit) can be derived fcom the 
translation of RNA, or synthesized chemically, and can be conjugated to a carrier protein if desired. 
10 Commonly used carriers that are chemically coupled to peptides include bovine serum albmnin, 

thyroglobulin, and keyhole limpet hemocyanin (KLH). The coupled peptide is then used to immunize 
the animal. 

The term "antigenic determinant'' refers to that region of a molecule (i,e„ an epitope) that 
makes contact with a particular antibody. When a protein or a fragment of a protein is used to 

15 immunize a host animal, numerous regions of the protein may induce the production of antibodies 
which bind specifically to antigemc determinants (particular regions or three-dimensional structures on 
the protein). An antigenic determinant may compete with the intact antigen (i.e., the immunogen used 
to elicit the irmnune response) for binding to an antibody. 

The term "antiSKise" refers to any composition capable of base-pairing with the "sense" 

20 (coding) strand of a specific nucleic acid sequence. Antisense compositions may include DNA; RNA; 
peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as 
phosphoroHnoates, methylphosphonates, or benzylphosphonates; oligonucleotides having modified 
sugar groups such as 2 -methoxjrethyl sugars or 2 -methoxyetho;^^ sugars; or oligonucleotides having 
modified bases such as 5-methyl cytosine, 2 -deoxyuracil, or 7-deaza-2'-deoxyguanosine. Antisense 

25 molecules nmy be prodiiced by any method including c±ieinical synthesis or transcrip Once 
introduced into a cell, the complementary antisense molecule base-pairs with a natural^ occurring 
nucleic acid sequence produced by the cell to form duplexes which block either transcription or 
translation. The designation "negative" or '"minus" can refer to the antisense strand, and the 
designation "positive" or **plus" can refer to the sense strand of a reference DNA molecule. 

30 The term *1)iologically active" refers to a protein having structural, regulatory, or biochemical 

iunctions of a naturally occurring molecule. Likewise, "inununologically active" or "immunogenic" 
refers to the capability of the natural, recombinant, or synthetic PMMM, or of any oligopeptide 
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tbeieof, to induce a specific inmume response in appropriate animals or cells and to bind with specific 
antibodies. 

"Complementary" describes the relationship between two single-stranded nucleic add 
sequences that anneal by base-pairing. For example, 5 -AGT-3' pairs with its complement, 
5 3'-TCA-5'. 

A "composition conoprising a given pofymicleotide sequence" and a "composition coiiq)rising a 
given anoino add sequence" refer broadly to any composition containing ihe given polynucleotide or 
anuno add sequence. The composition may con^rise a dry formulation or an aqueous solution. 
Compositions comprising polynucleotide sequences encoding PMMM or fragments of PMMM may be 

10 employed as hybridization probes. The probes may be stored in fiieeze-dried form and may be 
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe may be 
deployed in an aqueous solution containing salts (e.g., NaCl), detergents (e.g., sodium dodecyl sulfate; 
SDS), and other components (e.g., Denhardt's solution, dry milk, salmon sperm DNA, etc.). 
"Consensus sequence" refers to a nucleic acid sequence which has been subjected to 

15 repeated DNA sequence analysis to resolve uncalled bases, extended using the XL-PCR kit (Applied 
Biosystems, Foster Qty CA) in the 5* and/or the 3' direction, and resequenced, or which has been 
assembled from one or more overlapping cDNA, EST, or genomic DNA fragments using a computer 
program for fragment assembly, such as the GELVDSW fragment assembly system (GCG, Madison 
WI) or Pbrap (University of Washington, Seatfle WA). Some sequences have been both extended 

20 and assembled to produce the consensus sequence. 

"Conservative amino add substitutions" are those substitutions that are predicted to least 
interfere witii the properties of the original protein, i.e., the stmcture and especially the function of the 
protein is conserved and not significantly changed by such substitutions. The table below shows .amino 
adds which may be substituted for an original amino add in a protein and which are regarded as 

25 conservative amino add substitutions. 



Original Residue 


Conservative Substitution 


Ala 


Gly, Ser 


Arg 


His, Lys 


Asn 


Asp, Gin, His 


Asp 


Asn, Ghi 


Cys 


Ala, Ser 


Gin 


Asn, Glu, His 


Ghi 


Asp, Gin, His 


Gly 


Ala 


His 


Asn, Arg, Gin, Glu 


Ee 


Leu,Val 


Leu 


ne,Val 
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Lys 

Met 

Phe 

Ser 

Hir 



Arg, Gin, Glu 
Leu, ne 

His, Met, Leu, Tip, Tyr 



5 



Tip 
Tyr 
Val 



Cys, Thr 
Ser, Val 
Phe, Tyr 



Ifis, Phe, Tip 
De, Leu, Thr 



10 



Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide 



backbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation, 
(b) the charge or hydrophobicity of the molecule at the site of the substitution, and/or (c) the bulk of 
the side chain. 

A "deletion'' refers to a change in the amino acid or nucleotide sequence that results in the 
15 absence of one or more amino acid residues or nucleotides. 

The term "derivative" refers to a chemically modified polynucleotide or polypeptide. 
Chemical modifications of a polynucleotide can include, for example, replacenaent of hydrogen by an 
alkyl, acyl, hydroxy! or amino group. A derivative polynucleotide encodes a polypeptide which retains 
at least one biological or immunological function of the natural molecule. A derivative polypeptide is 
20 one modified by glycosylation, pegylation, or any similar process that retains at least one biological or 
immunological function of the polypeptide fi'om which it was derived. 



25 absent gene or protein expression, determined by comparing at least two different samples. Such 
comparisons may be carried out between, for example, a treated and an untreated sample, or a 
diseased and a normal saiiq)le. 

A "fragment" is a unique portion of PMMM or the polynucleotide encoding PMMM which is 
identical in sequence to but shorter in length than the parent sequence. A fragment may comprise up 

30 to the entire length of the defined sequence, minus one nucleotide/amino acid residue. For example, a 
fragment may comprise firom 5 to 1000 contiguous nucleotides or amino add residues. A fragment 
used as a probe, primer, antigen, therapeutic molecule, or for other purposes, niay be at least 5, 10, 15, 
16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least 500 contiguous nucleotides or amino acid 
residues in tength Fragments may be preferentially selected from certain regions of a molecule. For 

35 example, a polypeptide firagment may comprise a certain length of contiguous ammo acids selected 
from the first 250 or 500 amino acids (or first 25% or 50%) of a polypeptide as shown in a certain 



A "detectable label" refers to a reporter molecule or enzyme that is capable of generating a 
measurable signal and is covalentiy or noncovalenfly joined to a potynucleotide or polypeptide. 

"Differential expression*' refers to increased or upregulated; or decreased, downregulated, or 
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defined seqa^ce. Clearly these lengths are exemplary, and any length that is supported by the 
specification, including the Sequence listing, tables, and figures, may be encompassed by the present 
embodunents. 

A fi:agment of SEQ ID NO:9-16 comprises a region of unique polynucleotide sequence that 
5 specifically identifies SEQ ID NO:9-16, for example, as distinct from any other sequence in the 
genome fix>m which the fragment was obtained. A fragment of SEQ ID N0:9-l 6 is useful, for 
exan^le, in hybridization and aiiq)lification technplo^es and in analogous methods that distinguish SEQ 
ID NO:9-16 fix>m related polynucleotide sequences. The precise length of a fragment of SEQ ID 
NO:9-16 and the region of SEQ ID NO:9-16 to which the fragment corresponds are routinely 
10 determinable by one of ordinary skill in the art based on the intended purpose for the firagment. 

A fragment of SEQ ffi NO: 1 -8 is encoded by a fragment of SEQ ID N0:9-l 6. A fragment 
of SEQ ID N0:l-8 comprises a region of unique amino acid sequence that specifically identifies SEQ 
ID N0:l-8, For example, a fragment of SEQ ID N0:l-8 is useful as an inramnogenic peptide for the 
development of antibodies that specifically recognize SEQ ID NO: 1-8. The precise length of *a 
15 fragment of SEQ ID N0:l-8 and the region of SEQ ID N0:l-8 to which the fragment corresponds 
are routinely determinable by one of ordinary skill in the art based on the intended purpose for the 
fragment 

A ''frdl length'* polynucleotide sequence is one containing at least a translation initiation codon 
(e.g., methionine) followed by an open reading frame and a translation termination codon. A ''fiill 
20 length" polynucleotide sequence encodes a "lull length" polypeptide sequence. 

. 'Homology" refers to sequence similarity or, interchangeabty, sequence identity, between two 
or more polynucleotide sequences or two or more polypeptide sequences. 

The terms '^percent identity"* and "% identity," as applied to polynucleotide sequences, refer to 
the percentage of residue matches between at least two polynucleotide sequences aligned using a 
25 standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps in 
the sequences being compared in order to optimize alignment between two sequences, and therefore 
achieve a more meaningful comparison of the two sequences. 

Percent identity between polynucleotide sequences may be determined using the default 
parameters of the CLUSTAL V algorithm as incorporated mto the MEGALIGN version 3.12e 
30 sequence alignment program. This program is part of the LASERGENE software package, a suite of 
molecular biological analysis programs (DNASTAR, Madison WI). Q^USTAL V is described in 
Higgins, D.G. and P.M. Shaip (1989) CABIOS 5:151-153 and in Higgins, D.G. et al. (1992) CABIOS 
8:1 89-1 91 • For pairwise alignments of polynucleotide sequences, the default parameters are set as 

25 
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follows: Ktuple=2, gap penalty^S, wiiidow=4, and "diagonals saved"=4. The *Veighted" residue 
weigjit table is selected as the default Percent identity is reported by CLUSTAL V as the **percent 
shnilanty^' between aligned polynucleotide sequences. 

Alternatively, a suite of coHimonly used and freely available sequence conoparison algorithms 
5 is provided by the National Center for Biotechnology Mormation (NCBI) Basic Local Alignment 
Search Tool (BLAST) (Altschul, S.R et al. (1990) J. Mol. BioL 215:403-410), which is available from 
several sources, including the NCBI, Bethesda, MD, and on the Jhtemet at 

http://www.ncbLnlm.nih.gov/BLAST/, The BLAST software suite includes various sequence analysis 
programs including "blastn," that i$ used to align a known polyimcleotide sequence with other 
10 polynucleotide sequences from a variety of databases. Also available is a tool called ''BLAST 2 
. Sequences" that is used for direct pairwise comparison of two nucleotide sequences. "BLAST 2 
Sequences" can be accessed and used interactively at http://www.ncbi.nlm.mh.gov/gorf/bl2.html. The 
"BLAST 2 Sequences" tool can be used for both blastn and blastp (discussed below). BLAST 
programs are commonly used with gap and other parameters set to default settings. For example, to 
15 compare two nucleotide sequences, one may use blastn with the "BLAST 2 Sequences" tool Version 
2.0.12 (April-21-2000) set at default parameters. Such default parameters may be, for example: 
Matrix: BLOSUM62 
Reward for match: 1 
Penalty for mismatch: -2 
20 Open Gap: 5 and Extension Gap: 2 penalties 

Gap X drop-off: 50 
Expect: 10 
Word Size: 11 
Filter: on 

25 Percent identity may be measured over the length of an entire defined sequence, for exaaq)le, 

as defined by a particular SEQ ID number, or may be measured over a shorter length, fof example, 
over the length of a fragment taken from a larger, defined sequence, for instance, a fiagment of at 
least 20, at least 30, at least 40, at least 50, at least 70, at least 100, or at least 200 contiguous 
nucleotides. Such lengths are exemplary only, and it is understood that any fragment length supported 

30 by the sequences shown herein, in the fables, figures, or Sequence Listing, may be used to describe a 
length over which percentage identity may be measured. 

Nucleic acid sequences that do not show a high degree of identity may nevertheless encode 
similar amino acid sequences due to the degeneracy of the genetic code. It is imderstood that changes 
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in a nucleic acid sequence can be made using this degeneracy to produce multiple nucleic acid 
sequences Ihat all encode substantially the same protein. 

Tb& phrases '^percent identity and "% identity." as ^plied to polypeptide sequences, refer to . 
the percentage of residue matches between at least two po]ypq)tide sequences aligned using a 
5 standardized algorithm. Methods ofpolypq)tide sequence alignment are weU-known. Some alignment 
methods take into accoxmt conservative amino add substitutions. Such conservative substitutions, 
explained in more detail above, generally preserve the charge andjbydrophobidty at the site of 
substitution, thus preservhig the structure (and therefore function) of the po^q}tide. 

Percent identity between polypeptide sequences may be determined using the default 
10 parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12e 
sequence alignment program (described and referenced above). For pairwise alignments of 
polypeptide sequences using CLUSTAL V, the defa\ilt parameters are set as follows: Ktuple=l, gap 
penalties, window=5, and "diagonals saved"=5. The PAM250 matrix is selected as the default 
residue weight table. As with polynucleotide alignments, the percent identity is reported by 
15 CLUSTAL V as the '^percent similarity" between aligned polypeptide sequence pairs. 

ABematively the NCBI BLAST software suite may be used. For example, for a pairwise 
comparison of two polypeptide sequences, one may use the "BLAST 2 Sequences" tool Version 
2.0.12 (April-21-2000) with blastp set at default parameters. Such default parameters may be, for 
example: 
20 Matrix: BLOSUM62 

Open Gap: 11 and Extension Gap: 1 penalties 
Gap X drop-off: 50 
Expect: 10 
Word Size: 3 
25 Filter: on 

Percent identity may be measured over the length of an entire defined polypeptide sequence, 
for example, as defined by a particular SEQ ID number, or may be measured over a shorter lengtii, 
for example, over the length of a fragment taken firom a larger, defined potypeptide sequence, for 
instance, a fragment of at least 15, at least 20, at least 30, at least 40, at least 50, at least 70 or at least 
30 150 contiguous residues. Such lengths are exemplary only, and it is understood that any fragment 
length supported by the sequences shown herein, in the tables, figures or Sequence Listing, may be 
used to describe a length over which percentage identity niay be measured. 
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"Human artificial chromosoines" (HACs) are linear microchromosomes which may contain 
DNA sequences of about 6 kb to 10 Mb in size and which contain all of the elements required for 
chromosome replication, segregation and maintenance. 

The term '^humanized antibody" refers to an antibody molecule in which the amhxo add 

5 sequence in the non-antigen binding regions has been altered so lliat the antibody more closely 
resembles a human antibody, and still retains its origuial binding ability* 

"Hybridization'' refi^ to the process by which a polynucleotide strand anneals with a 
conqplementaty strand throu^ base pairing under defined hybridization conditions. Specific 
hybridization is an mdication that two nucleic add sequences share a high degree of conq)lementarity. 

10 Specific hybridization complexes form under permissive annealing conditions and remain hybridized 
after the "washing" step(s). The washing step(s) is particularly important in determining the 
stringency of the hybridization process, with more stringent conditions allowing less non-specific 
binding, i.e., binding between pairs of nucleic acid strands that are not perfectly matched. Permissive 
conditions for annealing of nucleic acid sequences are routinely determinable by one of ordinary skill in 

15 the art and may be consistent among hybridization experiments, whereas wash conditions may be 
varied among e3q)eriments to achieve the desired stringency, and therefore hybridization specificity. 
Permissive annealing conditions occur, for example, at eS^'C in the presence of about 6 x SSC, about 
1% (w/v) SDS, and about 100 jig/ml sheared, denatured sahnon sperm DNA. 

Generally, stringency of hybridization is e35)ressed, in part, with reference to the temperatuiie 

20 under which the wash step is carried out. Such wash teiiq)eratures are typically selected to be about 
S°C to 2(fC lower than the thermal melting point (Tj^ for the specific sequence at a defined ionic 
strength and pH. The Tj^is the temperature (under defined ionic strengdi and pH) at which 50% of 
the target sequence hybridizes to a perfectly matched probe. An equation for calculating T^ and 
conditions for nucleic acid hybridization are weU known and can be foimd m Sambrook, J. et aL (1989) 

25 Molecular Q oninp r! A Laboratory Manual 2^ ed., voL 1 -3, Cold Spring Hari)or Press, Plainview NY; 
specifically see volume 2, chapter 9. 

High stringency conditions for hybridization between polynucleotides of the present invention 
include wash conditions of 68°C in tlie presence of about 0.2 x SSC and about 0,1 % SDS, for 1 hour. 
Alternatively, temperatures of about 65''C, 60°C, 55°C, or 42°C may be used. SSC concentration may 

30 be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1 %. Typically, blocking 
reagents are used to block non-specific hybridization. Such blocking reagents include, for instance, 
sheared and denatured salmon sperm DNA at about 100-200 |ig/ml. Organic solvent, such as 
formamide at a concentration of about 35-50% v/v, may also be used under particular circumstances, 
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such as for RNA:DNA hybridizations. Useful variations on tiiese wash conditions will be readity 
apparent to those of ordinary skin in the art Hybridization, particularly under high stringency 
conditions, may be suggestive of evolutionary similarity between the nucleotides. Such similarity is 
strongly indicative of a similar role for the nucleotides and their encoded polypeptides. 
5 The term 'Ixybridization complex*' refers to a complex formed between two nucleic add 

sequences by virtue of tiie formation of hydrogen bonds between coiqplenaentaiy bases. A 
hybridization coniplex may be fonned in solution (e.g., Qt or Rot analysis) or formed between one 
nucleic add sequence present in solution and another nucleic acid sequence immobilized on a solid 
support (e.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate 

10 to which cells or their nucleic acids have been fixed). 

The words "insertion" and "addition" refer to changes in an amino add or nucleotide 
sequence resulting in the addition of one or more amino acid residues or nucleotides, respectively. 

"Immune response" can refer to conditions associated with inflammation, trauma, immune 
disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression 

15 of various factors, e.g., cytokines, chemokines, and other signaling molecules, which may affect 
cellular and systemic defense systems. 

An "inomunogenic firagment" is a polypeptide or oligopeptide fragment of PMMM which is 
capable of elidting an unmune response when introduced into a living organism, for example, a 
mammal Hie term "inomunogenic fi:agment" also includes any polypeptide or oligopeptide fragment of 

20 PMMM which is useful ia BXty of the antibody production metiiods disclosed herein or known in the 
art 

The term "microarray ' refers to an arrangement of a plurality of polynucleotides, 
polypeptides, or other chemical compounds on a substrate. 

The terms "element" and "array element" refer to a polynucleotide, polypeptide, or other 
25 chemical compound having a unique and defined position on a microarray. 

The term ''modulate" refers to a change in tiie activity of PMMM. For example, modulation 
may cause an increase or a decrease in protein activity, binding characteristics, or any other biological, 
functional, or immunological properties of PMMM. 

The phrases "nucleic acid" and "nucleic add sequence" refer to a nucleotide, oligonucleotide, 
30 polynucleotide, or any fragment thereof. These phrases also refer to DNA or RNA of genomic or 
synthetic origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA), or to any DNA-lifce or RNA-like material. 
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"Operably linked'* refers to the situation in which a first nucleic add sequence is placed in a 
functional relationship Avith a second nucleic add sequence. For instance, a promoter is operably 
linked to a coding sequence if the promoter affects the transcription or ^ression of the coding 
sequence. Operably finked DNA sequences noiay be in close proximity or contiguous and, where 

5 necessary to join two protein coding regions, in tiie same reading frame. 

'Teptide nucldc add" (PNA) refers to an aniisense molecule or anti-gene agent which 
comprises an ofigonucleotide of at least about 5 nucleotides in length finked to a peptide backbone of 
amino acid residues ending in lysine. The terminal lysine confers solubifity to the composition. PNAs 
preferentially bind co]iq)lementary single stranded DNA or RNA and stop transcript elongation, and 

10 may be pegylated to extend their lifespan in the celL 

'Tost-translational modification" of an PMMM may involve lipidation, glycosylation, 
phosphorylation, acetylation, racemization, proteolytic cleavage, and other modifications known in the 
art. These processes may occur synthetically or biochemically. Biochemical modifications will vary 
by cell type depending on the enzymatic milieu of PMMM. 

15 **Probe" refers to nucleic acid sequences encoding PMMM, their conq)lements, or fragments 

thereof, which are used to detect identical, alleUc or related nucleic acid sequences. Probes are 
isolated ofigonucleotides or polynucleotides attached to a detectable label or reporter molecule. 
( Typicalkbelsincluderadioactiveisotopes, Hgands, chemiluminescent agents, and en^^ '^Primers*' 
are short nucleic acids, usually DNA ofigonucleotides, which may be annealed to a target 

20 polynucleotide by complementary base-pairing. The primer may then be extended along the target 
DNA strand by a DNA polymerase enzyme. Primer pairs can be used for an^lification (and 
identification) of a nucleic add sequence, e.g., by the polymerase chain reaction (PGR). 

Probes and primers as used in the present invention ^ically conqprise at least IS contiguous 
nucleotides of a known sequence!. In order to enhance specificity, longer probes and primers may also 

25 be employed, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100, 
or at least 150 consecutive nucleotides of the disclosed nucleic add sequences. Probes and primers 
may be considerably longer than these exariq>les, and it is understood that any length supported by the 
specification, including the tables, figures, and Sequence listing, may be used. 

Methods for preparing and using probes and primers are described in the references, for 

30 example Sambrook, J. et al. (1989) Molecular Clomng: A Laboratory Manual . 2'''^ ed., vol. 1-3, Cold 
Spring Harbor Press, Plainview NY; Ausubel, F.M. et al, (1987) Current Protocols m Molecular 
Biology , Greene Publ. Assoc. & Wiley-Intersciences, New York NY; Innis, M. et al. (1990) PGR 
Protocols. A Guide to Methods and Applications , Academic Press, San Diego CA. PGR primer pairs 
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can be derived from a known sequence, for example, by xising computer programs intended for that 
purpose such as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Cambridge 
MA). 

Oligonucleotides for use as primers are selected using software known in the art for such 

5 purpose. For exaiiq)Ie, OUGO 4.06 software is usefiil for the selection of PGR primer pairs of up to 
100 nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000 
nucleotides from an mput polynucleotide sequence of up to 32 kilobases. Similar primer selection 
programs have incorporated additional features for expanded capabilities. For example, the PrimOU 
primer selection program (available to the public from the Genome Center at University of Texas 

10 South West Medical Center, Dallas TX) is capable of choosing specific primers from megabase 
sequences and is thus useful for designing primers on a genome- wide scope. The PrimerS primer 
selection program (available to the public from the Whitehead Institute/MIT Center for Genome 
Research, Cambridge MA) allows the user to input a ''mispriming library," in which sequences to 
avoid as primer binding sites are user-specified. PrimerS is useful, in particular, for the selection of 

15 oligonucleotides for microairays. (The source code for the latter two primer selection programs may 
also be obtained from their respective sources and modified to meet the user's specific needs.) The 
PrimeGen program (available to the public from the UK Hiiman Genome Mapping Project Resource 
Centre, Cambridge UK) designs primers based on multiple sequence alignments, thereby allowing 
selection of primers that hybridize to either the most conserved or least conserved regions of aligned 

20 nucleic acid sequences. Hence, this program is useful for identification of both unique and conserved 
oligonucleotides and polynucleotide fragments. The oligonucleotides and polynucleotide fragments 
identified by any of the above selection methods are usefiil in hybridization technologies, for exanq)le, 
as PCR or sequencing primers, microarray elements, or specific probes to identify fulty or partially 
conoplementary polynucleotides in a sample of nucleic adds. Methods of oligonucleotide selection are 

23 not limited to those described above. 

A "recombinant nucleic acid" is a sequence that is not naturally occurring or has a sequence 
that is made by an artificial combination of two or more otherwise separated segments of sequence. 
This artificial combination is often acconq)lished by chemical synthesis or, more commonly, by the 
artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering techniques 

30 such as those described in Sambrook, supra . The term recombinant includes nucleic acids that have 
been altered solely by addition, substitution, or deletion of a portion of the nucleic acid. Frequentiy, a 
recombinant nucleic acid may include a nucleic acid sequence operably linked to a promoter sequence. 
Such a recombinant nucleic acid may be part of a vector that is used, for example, to transform a cell. 
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Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a 
vaccinia virus, that could be use to vaccinate a mammal wherein the recombinant nucleic acid is 
e3q)ressed, inducing a piotective inmmnological response in the mammal 

A '*ieguIatory element" refers to a nucleic acid sequence usually derived from untranslated 
S regions of a gene and includes enhancers, promoters, introns, and 5' and 3' untranslated regions 
(UTRs). Regulatory elements interact with host or viral proteins which control transcription, 
translation, or RNA stability. 

'^Reporter molecules" are chemical or biochemical moieties used for labeling a nucleic acid, 
amino add, or antibody. Reporter molecules include radionuclides; enzymes; fluorescent, 
10 chemiluminescent, or chromogenic agents; substrates; cofactors; inhibitors; magnetic particles; and 
other moieties known in the art. 

An *TRNA equivalent," in reference to a DNA sequence, is composed of the same linear 
sequence of nucleotides as the reference DNA sequence with the exception that all occurrences of 
the nitrogenous base thymine are replaced with uracil, and the sugar backbone is composed of ribose 
15 instead of deoxyribose. 

The term "sampb'* is used in its broadest sense. A sample suspected of containing PMMM, 
nucleic acids encoding PMMM, or fragments thereof may comprise a bodily fluid; an extract from a 
cell, chromosome, organelle, or membrane isolated from a cell; a cell; genomic DNA, RNA, or cDNA, 
in solution or bound to a substrate; a tissue; a tissue print; etc. 
20 The temis "specific binding" and "specifically binding*' refer to that interaction between a 

protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any natural or 
synthetic bmding composition. The interaction is dependent upon the presence of a particular structure 
of the protein, e.g., the antigenic deteiminant or epitope, recognized by the binding molecule. For 
example, if an antibody is specific for epitope "A," the presence of a polypeptide conoprising the 
2S epitope A, or the presence of free unlabeled A, in a reaction containing free labeled A and the 
antibody wiQ reduce the amount of labeled A that binds to the antibody. 

The term "substantially purified" refers to nucleic acid or amino acid sequences that are 
removed from their natural environment and are isolated or separated, and are at least 60% free, 
preferably at least 75% free, and most preferably at least 90% free from other components with 
30 which they are naturally associated. 

A "substitution" refers to the replacement of one or more amino acid residues or nucleotides 
by different amino acid residues or nucleotides, respectively. 
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"Substrate" refers to any suitable rigid or semi-rigid support including membranes, JBlters, 
chq>s, slides, wafers,' fibers, magnetic or nonmagnetic beads, gels, tubing, plates, polymers, 
microparticles and capillaries. The substrate can have a variety of suri^ce forms, such as wells, 
trenches, pins, channels and pores, to which polynucleotides or polypeptides are bound. 

5 A "transcrq>t image" refers to the collective pattern of gene compression by a particular cell 

type or tissue under given conditions at a given time. 

'Transformation" describes a process by which exogenous DNA is introduced into a recipient 
ceE Transformation may occur under natural or artifidal conditions according to various methods 
well known in the art, and may rely on any known method for the insertion of foreign nucleic acid 

10 sequences into a prokaryotic or eukaryotic host celL The method for transformation is selected based 
on the type of host cell being transformed and may include, but is not limited to, bacteriophage or viral 
infection, electroporation, heat shock, lipofection, and particle bombardment The term ''transformed 
ceUs" includes stably transformed cells in which the inserted DNA is capable of replication either as 
an autonomously replicating plasmid or as part of the host chromosome, as well as transiently 

15 transformed cells which express the inserted DNA or RNA for limited periods of time. 

A "transgenic organism," as used herein, is any organism, including but not limited to animals 
and plants, in which one or more of the cells of the organism contains heterologous nucleic add 
introduced by way of human intervention, such as by transgenic techniques well known in the art. The 
nucleic acid is introduced into the cell, direcfly or indirectly by introduction into a precursor of the cell, 

20 by way of deliberate genetic manipulation, such as by microinjection or by infection with a 

recombinant virus. The term genetic manipulation does not include classical cross-breeding, or in vitro 
fertilization, but rather is directed to the introduction of a recombinant DNA molecule. The transgenic 
organi^ns contenq)lated in accordance with the present invention include bacteria, granobacteria, 
fungi, plants and animals. The isolated DNA of the present invention can be introduced into the host 

25 by methods known in the art, for example infection, transfection, transformation or transconjugation. 
Techniques for transferring the DNA of the present invention into such organisms axe widely known 
and provided in references such as Sambrook et aL (1989), supra . 

A 'Variants* of a particular nucleic acid sequence is defined as a nucleic acid sequence having 
at least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of 

30 the nucleic acid sequences using blastn with the "BLAST 2 Sequences" tool Version 2.0.9 (May-07- 
1999) set at default parameters. Such a pair of nucleic acids may show, for example, at least 50%, at 
least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater 
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sequence identity over a certain defined length. A variant may be described as, for exaiiq)le, an 
"allelic" (as defined above), "splice," "species," or *^otymorphic" variant A splice variant may have 
significant identity to a reference molecule, but will generally have a greater or lesser number of 
polynucleotides due to alternative splicing of exons during mRNA processing. Hie corresponding 

5 polypeptide may possess additional fimctional domains or lack domains that are piesent in the 
reference molecule. Species variants are po^ucleotide sequences that vary from one species to 
another. The resulting polypeptides will generally have significant amino acid identity relative to each 
other. A polymoiphic variant is a variation in the polynucleotide sequence of a particular gene 
between individuals of a given species. Polymorphic variants also may encompass "single nucleotide 

10 polymorphisms" (SNPs) in which the polynucleotide sequence varies by one nucleotide base. The 
presence of SNPs may be indicative of, for example, a certain population, a disease state, or a 
propensity for a disease state. 

A * Variant" of a particular polypeptide sequence is defined as a polypeptide sequence having 
at least 40% sequence identity to the particular polypeptide sequence over a certain length of one of 

15 the polypeptide sequences using blastp with the ^'BLAST 2 Sequences" tool Version 2,0.9 (May-07- 
1 999) set at default parameters. Such a pair of polypeptides may show, for example, at least 50%, at 
least 60%, at least 70%, at least 80%, at least 90%, at least 91 %, at least 92%, at least 93%, at least 
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence 
identity over a certain defined length of one of the polypeptides. 

20 

THE INVENTION 

The invention is based on the discovery of new human protein modification and maintenance 
molecules (PMMM), the polynucleotides encoding PMMM, and the use of these compositions for the 
diagnosis, treatment, or prevention of gastromtestinal, cardiovascular, autoimmune/inflammatory, cell 

25 proliferative, developmental, epithelial, neurological, and reproductive disorders. 

Table 1 summarizes the nomenclatm*e for the fiill length polynucleotide and polypeptide 
. sequences of the invention. Each polynucleotide and its corresponding polypeptide are correlated to a 
single Incyte project identification number (Incyte Project ID). Each polypeptide sequence is denoted 
by both a polypeptide sequence identification number (Polypeptide SEQ ED NO:) and an Incyte 

30 polypeptide sequence number (Incyte Polypeptide ID) as shown. Each polynucleotide sequence is 
denoted by both a polynucleotide sequence identification number (Polynucleotide SEQ ID NO:) and an 
Incyte polynucleotide consensus sequence number (Incyte Polynucleotide ID) as shown. 
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Table 2 shows sequences witti homology to the polypeptides of the invention as identified by 
BLAST analysis against the GenBank protein (genpept) database. Columns I and 2 show the 
polypeptide sequence identification number (Potypq)tide SEQ ID NO:) and the corresponding Incyte 
polyp^tide sequence number (Incyte Polypeptide ID) for polypeptides of the invention. Column 3 
S shows the GenBaiik identification number (Genbank ID NO:) of the nearest GenBank homolog. 
Column 4 shows the probability score for the match between each polypeptide and its GenBank 
homolog. Column 5 shows the annotation of the GenBank homolog along with relevant dtations 
where ^plicable, all of which are expressly incorporated by reference herein. 

Table 3 shows various structural features of the polypeptides of the hivention. Columns 1 and 

10 2 show the polypeptide sequence identification number (SEQ ID NO:) and the coixesponding Incyte 
polypeptide sequence number (Incyte Polypq)tide ID) for each polypeptide of the invention. Column 
3 shows the number of amino acid residues in each polypeptide. Column 4 shows potential 
phosphorylation sites, and column 5 shows potential glycosylation sites, as determined by the MOTIFS 
program of the GCG sequence analysis software package (Genetics Computer Group, Madison WT). 

15 Column 6 shows amino acid residues comprising signature sequences, domains, and motifs. Column 7 
shows analytical methods for protein stmcture/function analysis and in some cases, searchable 
databases to which the analytical methods were applied. 

Together, Tables 2 and 3 summarize the properties of polypeptides of the mvention, and these 
properties establish that the claimed polypeptides are protein modification and UMintenance molecules. 

20 For example, SEQ ID N0:6 is 43% identical to chicken tissue-type plasminogen activator (GenBank 
ID g967274) as determmed by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) 
The BLAST probability score is 7.1e-lS, which indicates the probability of obtaining the observed 
polypq)tide sequence aHgmnent.by chance. SEQ ID N0:6 also contains a Kringle domain as 
detemoined by searching for statistically significant matches in the hidden Markov model (HMM)- 

25 based PFAM database of conserved protein family domains. (See Table 3.) Data from BLIMPS, 
MOTIFS, and PROFILESCAN analyses provide further corroborative evidence that SEQ ID N0:6 is 
a tissue-type plasminogen activator. In another example, SEQ ID N0:8 is 76% identical to hmnan 
alpha-2-HS-glycoprotein (GenBank ID gl 78284) as determined by the Basic Local Alignment Search 
Tool (BLAST). (See Table 2.) The BLAST probability score is 2.8e-13, which indicates die 

30 probability of obtaining the observed polypeptide sequence alignment by chance. SEQ ID N0:8 also 
contains a cystatin domain as determined by searching for statistically significant matches in the 
hidden Markov model (HMM)-based PFAM database of conserved protein family domains. (See 
Table 3.) Data from BLIMPS analysis provides fiirflier corroborative evidence that SEQ ID N0:8 is 
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a protease iBbibitor. SEQ ID N0:l-5 and SEQ ID N0:7 were analyzed and annotated in a similar 
manner. The algorithms and parameters for the analysis of SEQ ID N0:l-8 are described in Table 7. 

As shown in Table 4, the full length polynucleotide sequences of the present invention were 
assembled using cDNA sequences or coding (exon) sequences derived from genomic DNA, or any 

5 combination of these two types of sequences. Columns 1 and 2 list the polynucleotide sequence 
identijBcation number (Polynucleotide SEQ ID NO:) and the corresponding Incyte potynucleotide 
consensus sequence number (Incyte Polynucleotide ID) for each pofynucleotide of the invention. 
Cohimn 3 shows the length of each polynucleotide sequence in basepairs. Column 4 lists fragments of 
the polynucleotide sequences which are useful, for example, in hybridization or amplification 

10 technologies tiiat identify SEQ ID N0:9-l 6 or that distinguish between SEQ ID N0:9-l 6 and related 
polynucleotide sequences. Colunm 5 shows identification numbers corresponding to cDNA 
sequences, coding sequences (exons) predicted from genomic DNA, and/or sequence assemblages 
comprised of both cDNA and genomic DNA. These sequences were used to assemble the full length 
polynucleotide sequences of the invention. Columns 6 and 7 of Table 4 show the nucleotide start (5') 

15 and stop (3') positions of the cDNA and/or genomic sequences in colunm 5 relative to their respective 
full length sequences. 

The identification muubers in Column 5 of Table 4 may refer specifically, for example, to 
Incyte cDNAs along with their corresponding cDNA libraries. For exanqple, 15131 16F1 is the 
identification number of an Incyte cDNA sequence, and PANCTUTOl is the cDNA library from 

20 which it is derived. Incyte cDNAs for which cDNA libraries are not indicated were derived from 
pooled cDNA libraries (e.g., 70i832032Vl). Alternatively, the identification niunbers in cohmm 5 
may ref&r to GenBank cDNAs or ESTs (e.g., gl 056519) which contributed to the assembly of the full 
length polynucleotide sequences. Alternatively, the identification numbers in column 5 may refer to 
GenBank cDNAs or ESTs wbidi contributed to the assembly of the full length polynucleotide 

25 sequences. Alternatively, the identification numbers in colunm 5 may refer to coding regions predicted 
by Genscan analysis of genomic DNA, For example, GNN.g2914670_004 is the identification number 
of a Genscan-predicted coding sequence, with g2914670 being the GenBank identification number of 
the sequence to which Genscan was applied. The Genscan-predicted coding sequences may have 
been edited prior to assembly. (See Example IV.) In addition, the identification numbers in column 5 

30 may identify sequences derived from the ENSEMBL (The Sanger Centre, Cambridge, UK) database 
(ie.y those sequences including the designation ^'ENST"). Alternatively, the identification numbers in 
colunm 5 may be derived from the NCBI RefSeq Nucleotide Sequence Records Database (/. e. , those 
sequences inchiding the designation "NM'" or '*NT") or tiie NCBI RefSeq Protein Sequence Records 
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those sequences including the designation '*NP")- Altematively, the identification numbers in 
column S may refer to assemblages of both cDNA and Genscan-predicted exons brought together by 
an "exon stitching** algorithm. For example, ¥LJOO[XXXJijJSI^YYYnjJsJ[4 represents a 
"stitdied** sequence in which XXZXXX is the identification number of the cluster of sequences to 

5 which the algorithm was applied, and ITOTis the number of the prediction generated by the 

algorithm, and iV^^.^^., if present, represent specific exons that may have been manually edited during 
ana^is (See Example V). Alcemadvely, the identification numbers in column 5 may refer to 
assemblages of exons brought together by an "exon-stretchiag" algorithm. For example, 
VlXKXXXK_gAAAAA jgfiBBBBJ[_N is the identification number of a "stretched" sequence, with 

10 XXXXXX being the Incyte project identification number, g^AAAA being the GenBank identification 
number of the human genomic sequence to which the "exon-stretching" algorithm was applied, 
gBBBBB being the GenBank identification niunber or NCBI RefSeq identification number of the 
nearest GenBank protein homolog, and N referring to specific exons (See Example V). In instances 
where a RefSeq sequence was used as a protein homolog for the "exon-stretching" algorithm, a 

15 RefSeq identifier (denoted by '^NM," '*NP," or 'OT*) may be used in place of the GenBank identifier 
(jLe., sBBBBB). 

Altematively, a prefix identifies component sequences that were hand-edited, predicted firom 
genomic DNA sequences, or derived from a combination of sequence analysis methods. The 
following Table lists examples of component sequence prefixes and corresponding sequence analysis 
20 methods associated with the prefixes (see Example IV and Example V). 



Prefix 


Type of analysis and/or examples of programs 


GNN, GFG, 
ENST 


Exon prediction from genomic sequences using, for example, 
GENSCAN (Stanford University, CA, USA) or FGENES 
(Computer Genomics Group, The Sanger Centre, Cambridge, UK) 


GBI 


Hand-Edited analysis of genomic sequences. 


FL 


Stitched or stretched genomic sequences (see Example V). 



In some cases, Incyte cDNA coverage redimdant with the sequence coverage shown in 
colunm 5 was obtained to confirm the final consensus potynucleotide sequence, but the relevant Incyte 
cDN A idendfication nmnbers are not shown. 
30 Table 5 shows the representative cDNA libraries for those fiill length polynucleotide 

sequences which were assembled using Incyte cDNA sequences. The representative cDNA library 
is the Incyte cDN A library which is most fiequentiy represented by the Incyte cDNA sequences 
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which were used to assemble and cocfinn the above polymicleotide sequences. The tissues and 
vectors which were used to construct the cDNA libraries shown in Table 5 are described in Table 6. 

The invention also encompasses PMMM variants. A preferred PMMM variant is one which 
has at least about 80%» or alternatively at least about 90%, or even at least about 95% amino acid 

3 sequence identity to the PMMM amino acid sequence, and which contains at least one functional or 
structural characteristic of PMMM. 

The invention also encompasses polynucleotides which encode PMMM* la a particular 
embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected 
from the group consisting of SEQ ID NO:9-16, which encodes PMMM. The polynucleotide 

10 sequences of SEQ ID NO:9-16, as presented in the Sequence listing, embrace the equivalent RNA 
sequences, wherein occurrences of the nitrogenous base thymine are replaced with uracil, and the 
sugar backbone is composed of ribose instead of deoxyribose. 

The invention also encompasses a variant of a polynucleotide sequence encoding PMMM. In 
particular, such a variant polymicleotide sequence will have at least about 70%, or altematively at least 

15 about 85%, or even at least about 95% polynucleotide sequence identity to the polynucleotide 
sequence encoding PMMM, A particular aspect of the invention encompasses a variant of a 
polynucleotide sequence comprising a sequence selected from the group consisting of SEQ ID N0:9- 
16 which has at least about 70%, or alternatively at least about 85%, or even at least about 95% 
polynucleotide sequence identity to a nucleic acid sequence selected from the group consisting of SEQ 

20 ED NO:9-16. Any one of the polynucleotide variants described above can encode an amino acid 
sequence which contains at least one functional or structural characteristic of PMMM. 

It will be appreciated by those skilled in the art that as a result of the degeneracy of the 
genetic code, a multitude of po^ucleotide sequences encoding PMMM, some bearing mimfnal 
similarity to tiie polynucleotide sequences of any known and naturally occurring gene, may be 

25 produced. Thus, the invention contemplates each and every possible variation of polynucleotide 
sequence that could be made by selecting combinations based on possible codon choices. These 
combinations are miade in accordance with the standard triplet genetic code as applied to the 
polynucleotide sequence of naturally occurring PMMM, and all such variations are to be considered as 
being specifically disclosed. 

30 Although nucleotide sequences which encode PMMM and its variants are generally capable 

of hybridizing to the nucleotide sequence of the naturally occurring PMMM under appropriately 
selected conditions of stringency, it may be advantageous to produce nucleotide sequences encoding 
PMMM or its derivatives possessing a substantially different codon usage, e.g., inclusion of non- 
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naturally occurring codons. Codons may be selected to increase the rate at which egression of the 
peptide occurs in a particular prokaryotiLc or eukaryotic host in accordance with the frequency with 
which particular codons are utilized by the host Other reasons for substantially altering the nucleotide 
sequence encodiag PMMM and its derivatives without altering the encoded amino acid sequences 

5 mcbide the production of RNA transcripts having more desirable properties, such as a greater half-life, 
than transd^ts produced from the naturally occurring sequence. 

Ihe invention also encompasses production of DNA sequences which encode PMMM and 
PMMM derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the 
synthetic sequence may be inserted into any of the many available expression vectors and cell systems 

10 using reagents well known in the art Moreover, synthetic chemistry may be used to introduce 
mutations into a sequence encoding PMMM or any fragment thereof. 

Also encompassed by the invention are polynucleotide sequences that are capable of 
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID 
NO:9-16 and fragments thereof imder various conditions of stringency. (See, e.g., Wahl, G.M. and 

15 S.L. Berger (1987) Methods Enzymol. 152:399-407; Kunmel, A.R. (1987) Methods Enzymol. 152:507- 
511.) Hybridization conditions, including annealing and wash conditions, are described in *T>efinitions." 

Methods for DNA sequencing are well known in the art and may be used to practice any of 
the embodiments of the invention. The methods may employ such enzymes as the Klenow fragment 
of DNA polymerase I, SEQUENASE (US Biochemical, Caeveland OH), Taq polymerase (Applied 

20 Biosystems), thermostable T7 polymerase (Amersham Pharmacia Biotech, Piscataway NJ), or 

combinations of polymerases and proofreading exonucleases such as those found in the ELONGASE 
amplification system (life Technologies, Gaithersbmrg MD). Pref^ably, sequence preparation is 
automated with machines such as the MICROLAB 2200 liquid transfer system (Hamilton, Reno NV), 
PTC200 thermal cycler (MJ Research, Watertown MA) and ABI CATALYST 800 thermal cycler 

25 (Applied Biosystems), Sequencing is then carried out using eidier the ABI 373 or 377 DNA 
sequencing system (Applied Biosystems), the MEGABACE 1000 DNA sequencing system 
(Molecular Dynanaics, Sunnyvale CA), or other systems known in the art The resulting sequences 
are analyzed using a variety of algorithms which are well known in the art. (See, e.g., Ausubel, RM. 
(1997) Short Protocols in Molecular Biology , John Wiley & Sons, New York NY, unit 7.7; Meyers, 

30 R.A. (1995) Molecular Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.) 

The nucleic acid sequences encoding PMMM may be extended utilizing a partial nucleotide 
sequence and employing various PCR-based methods known in the art to detect upstream sequences, 
such as promoters and regulatory elements. For example, one method which may be employed. 
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restriction-site PGR, uses universal and nested piimers to 2ahpMy xmloiovm sequence from genomic 
DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PGR Methods Applic. 2:318-322.) 
Another method, inverse PGR, uses piimers that extend in divergent directions to amplify unknoivn 
sequence £tom a dicularized template. The template is derived jOrom restriction jGragments comprising 

5 a known genomic locus and surrounding sequences. (See» e.g., TrigUa, T. et al. (1988) Nucleic Adds 
Res. 16:8186.) A third method, c^ture PGR, involves PCIR anq>Iification of DNA fragments adjacent 
to known sequences in human and yeast artifildal chromosome DNA. (See, e.g., Lagerstrom, M. et 
al. (1991) PGR Methods Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and 
ligations may be used to insert an engineered double-stranded sequence into a region of unknown 

10 sequence before performing PGR. Other methods which may be used to retrieve unknown sequences 
are known in the art. (See, e.g., Parker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-3060). 
Additionally, one may use PGR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo 
Alto CA) to walk genomic DNA. This procedmre avoids the need to screen libraries and is useful in 
finding intron/exon junctions. For all PCR-based methods, primers may be designed using 

15 commercially available software, such as OLIGO 4.06 primer analysis software (National 

Biosciences, Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in length, 
to have a GG content of about 50% or more, and to anneal to the template at temperatures of about 
68°Gto72°C 

When screening for full lengtb cDNAs, it is preferable to use libraries that have been 
20 size-selected to include larger cDNAs. Inaddition, random-primed libraries, which often include 
sequences containing the 5* regions of genes, are preferable for situations in which an oligo d(T) 
library does not yield a full-length cDNA. Genomic libraries may be useful for extension of sequence 
into 5' non-transcribed regulatory regions. 

Gapillary electrophoresis systems which are conimercially available may be used to analyze 
25 the size or confirm the nucleotide sequence of sequendng or PGR products. In particular, capiUaiy 
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide- 
specific, laser-stimulated fluorescent dyes, and a charge coupled device camera for detection of the 
emitted wavelengths. Output/light intensity may be converted to electrical signal using appropriate 
software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire 
30 process from loading of samples to computer analysis and electronic data display may be computer 
controlled. Capillary electrophoresis is especially preferable for sequencing small DNA fragments 
which may be present in limited amoimts in a particular sample. 
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In another embodiment of the invention, polynucleotide sequences or fragments thereof which 
encode PMMM may be cloned in recombinant DNA molecules that direct expression of PMMM, or 
fragments or functional equivalents tiiereof» in appropriate host cells. Due to the inherent degeneracy 
of the genetic code, other DNA sequences which encode substantially the same or a functionally 
S equivalent amino acid sequence may be produced and used to e^spress PMMM. 

The nucleotide sequences of the present invention can be engineered using methods generally 
known in the art in order to alter PMMM-encoding sequences for a variety of purposes including, but 
not limited to, modification of the cloning, processmg, and/or e:q)ression of the gene product DNA 
shuffling by random fragmentation and PGR reassembly of gene fragments and synthetic 

10 oligonucleotides may be used to engineer the nucleotide sequences. For example, oligonucleotide- 
mediated site-directed mutagenesis may be used to introduce mutations that create new restriction 
sites, alter glycosylation patterns, change codon preference, produce splice variants, and so forth. 

The nucleotides of the present invention may be subjected to DNA shuffling techniques such 
as MOLECULARBREEDING (Maxygen hic, Santa Clara CA; described in US. Patent Number 

15 5,837,458; Chang, C.-C. et aL (1999) Nat Biotechnol. 17:793-797; Christians, EC et al. (1999) Nat 
Biotechnol. 17:259-264; and Crameri, A. et al. (1996) Nat BiotechnoL 14:315-319) to alter or improve 
the biological properties of PMMM, such as its biological or enzymatic activity or its ability to bind to 
other molecules or compounds. DNA shuffling is a process by which a hbrary of gene variants is 
produced using PCR-mediated recombination of gene fragments. The library is then subjected to 

20 selection or screening procedures that identify those gene variants with the desired properties. These 
preferred variants may then be pooled and further subjected to reciu'sive rounds of DNA shuffling and 
selection/screening. Thus, genetic diversity is created through "artificial'' breeding and rapid molecular 
evolution. For example, fragments of a single gene containing random point mutations may be 
recombined, screened, and then reshuffled until the desired properties are optimized. Altemativefy, 

25 fragments of a given gene may be recombined with fragments of homologous genes in the same gene 
family, either from the same or different species, thereby maximizing the genetic diversity of multiple 
naturally occurring genes in a directed and controllable manner. 

In another embodunent, sequences encoding PMMM may be synthesized, in whole or in part, 
using chemical methods well known in the art. (See, e.g. , Camthers, M.H. et aL (1 980) Nucleic Acids 

30 Symp. Ser. 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp, Ser. 7:225-232.) Alternatively, 
PMMM itself or a fragment thereof may be synthesized using chemical methods. For example, 
peptide synthesis can be performed using various solution-phase or solid-phase techniques. (See, e.g., 
Creighton, T. (1984) Proteins. Structures and Molecular Properties. WH Freeman, New York NY, pp. 
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55-60; and Roberge, J.Y. et al. (1995) Science 269:202-204.) Automated synthesis may be achieved 
using the ABI 431 A peptide synthesizer (Applied Biosystems). Additionally, the aouno acid sequence 
of PMMM, or any part thereof, may be altered during direct synthesis and/or combined with 
sequences from other proteins, or any part thereof, to produce a variant pol^eptide or a polypeptide 

5 having a sequence of a naturally occurring polypeptide. 

The peptide may be substantially puriiSed by preparative high performance liquid 
chromatography. (See, e.g., CMez, R.M. and RZ. Regnier (1990) Methods EnzymoL 182:392-421.) 
The conq)osition of the synthetic peptides may be conjBimed by amino add analysis or by sequencing. 
(See, e.g., Creighton, supra , pp. 28-53.) 

10 In order to express a biologically active PMMM, the nucleotide sequences encoding PMMM 

or derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector which 
contains the necessary elements for transcriptional and translational control of the inserted coding 
sequence in a suitable host These elements include regulatory sequences, such as enhancers, 
constitutive and inducible promoters, and 5* and 3 ' untranslated regions in the vector and in 

15 polynucleotide sequences encoding PMMM. Such elements may vary in their strength and specificity. 
Specific initiation signals may also be used to achieve more efQcient translation of sequences encoding 
PMMM. Such signals include the ATG initiation codon and adjacent sequences, e.g. the Kozak 
sequence. In cases where sequences encoding PMMM and its initiation codon and upstream 
regulatory sequences are inserted into the appropriate expression vector, no additional transcriptional 

20 or translational control signals may be needed. However, in cases where only coding sequence, or a 
fragment thereof, is inserted, exogenous translational control signals including an in-firame ATG 
initiation codon should be provided by the vector. Exogenous translational elements and initiation 
codons may be of various ori^ns, botii natural and synthetic. The efficiency of expression may be 
enhanced by the inclusion of enhancers appropriate for. the particular host ceU system used. (See, 

25 e.g., Schaif, D. et al (1994) Results ProbL CenDiffer. 20:125-162.) 

Methods which are well known to those skilled in the art may be used to constmct expression 
vectors containing sequences encoding PMMM and ^propriate transcriptional and translational 
control elements. These metiiods uiclude in vitro recombinant DNA techniques, synthetic techniques, 
and in vivo genetic recombination. (See, e.g., Sambrook, J. et al. (1989) Molecular aonmg. A 

30 Laboratory Manual , Cold Spring Harbor Press, Pl^view NY, ch. 4, 8, and 16-17; Ausubel, F.M. et 
aL (1995) Current Protocols in Molecular Biology , John Wiley & Sons, New York NY, ch. 9, 13, and 
16.) 
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A variety of e^^ression vector/host systems may be utilized to contain and express sequences 
encoding PMMM. These include, but are not limited to, microorganisms such as bacteria transformed 
with recombinant bacteriophage, plasmid, or cosmid DNA egression vectors; yeast transformed with 
yeast e:q}ression vectors; insect cell systems infected with viral expression vectors (e.g., baculovinis); 

5 plant cell systems transformed with viral eaqpression vectors (e.g., cauliflower mosaic virus, CaMV, or 
tobacco mosaic virus, TMV) or with bacterial expression vectors (e.g., Ti or pBR322 plasmids); or 
animal cell systems. (See, e.g., Sambrook, supra : Ausubel, supra : Van Heeke, G. and S.M. Schuster 
(1989) J, Biol. Chem. 264:5503-5509; Engelhard, RK. et al. (1994) Proc. Natl. Acad. Sci. USA 
91:3224-3227; Sandig, V. et al (1996) Hum. GeneTher. 7:1937-1945; Takamatsu, N. (1987) EMBO 

10 J. 6:307-3 1 1 ; The McGraw Hill Yearbook of Science and Technology (1 992) McGraw Hill, New 
York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Nati. Acad. Sci. USA 81:3655-3659; and 
Harrington, J J. et aL (1997) Nat Genet 15:345-355.) Expression vectors derived from retroviruses, 
adenoviruses, or heipes or vaccinia vimses, or from various bacterial plasmids, may be used for 
delivery of nucleotide sequences to the targeted organ, tissue, or cell population. (See, e.g., Di Nicola, 

15 M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et aL (1993) Proc. Natl. Acad. Sci. USA 
90(13):6340-6344; BuUer, R.M. et aL (1985) Nature 317(6040):813-815; McGregor, D.P. et al. (1994) 
MoL ImmuhoL 31(3);219-226; and Verma, I.M. and R Somia (1997) Nature 389:239-242.) The 
invention is not limited by the host cell enq)loyed. 

In bacterial systems, a number of cloning and expression vectors may be selected depending 

20 \spon the use intended for polynucleotide sequences encoding PMMM. For example, routine cloning, 
subcloning, and propagation of polynucleotide sequences encoding PMMM can be adiieved using a 
multiftmcfional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORTl 
plasmid (Life Technologies). ligation of sequences encoding PMMM into the vector's multiple 
cloning site disrupts the lacZ gene, allowing a colorimetric screening procedure for identification of 

25 transfornied bacteria containing recombinant molecules, biaddition, these vectors may be useful for 
in vitro transcription, dideox^r sequencing, single strand rescue with helper phage, and creation of 
nested deletions in the cloned sequence. (See, e.g.. Van Heeke, G, and S.M. Schuster (1989) J. BioL 
Chem. 264:5503-5509.) When large quantities of PMMM are needed, e.g. for the production of 
antibodies, vectors which direct high level expression of PMMM may be used. For example, vectors 

30 containing the strong, inducible SP6 or T7 bacteriophage promoter may be used. 

Yeast expression systems may be used for production of PMMM. A number of vectors 
containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH 
promoters, may be used in the yeast Saccharomvces cerevisiae or Pichia pastoris . In addition, such 
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vectors direct either the secretion or intracellular retention of e^ressed proteins and enable integration 
of foreign sequences into the host genome for stable propagatioa (See, e,g„ Ausubel, 1995, supra : 
Bitter. G.A. et aL (1987) Methods EnzymoL 153:516-544; and Scorer, C.A: et al. (1994) 
Bio/Technology 12:181-184.) 

5 Plant systems may also be used for expression of PMMM. Transcription of sequences 

encoding PMMM may be driven by viral promoters, e.g., the 35S and 19S promoters of CaMV used 
alone or in combination with the omega leader sequence from TMV (Takamatsu, N. (1 987) EMBO J. 
6:307-31 1). Alternatively, plant promoters sudi as the small subunit of RUBISCO or heat shock 
promoters may be used. (See, e.g., Coruzzi, G. et aL (1-984) EMBO J. 3:1671-1680; Broglie, R. et aL 

10 (1984) Science 224:838-843; and Winter, J. et al. (1991) Results ProbL Cell Differ. 17:85-105.) These 
constructs can be introduced into plant cells by direct DNA transformation or pathogen-mediated 
transfection. (See, e.g.. The McGraw Hill Yearbook of Science and Technolo.gv (1992) McGraw Hill. 
New YorkNY,pp. 191-196.) 

In mammalian ceUs, a number of viral-based e3q)ression systems may be utilized. In cases 

15 where an adenovirus is used as an expression vector, sequences encoding PMMM may be ligated into 
an adenovirus transcription/translation complex consisting of the late promoter and tripartite leader 
sequence, fcsertion in a non-essential El or E3 region of the viral genome may be used to obtain 
infective virus which e3q)resses PMMM in host cells. (See, e.g., Logan, J. and T. Shenk (1 984) Proc. 
NatL Acad. Sci. USA 81 :3655-3659.) In addition, transcription enhancers, such as the Rous sarcoma 

20 virus (RSV) enhancer, may be used to increase expression in mammalian host cells. S V40 or EB V- 
based vectors may also be used for higji-level protein expression. 

Human artificial chromosomes (HAC!s) may also be enq)loyed to deliver larger fragments of 
DNA than can be contained in and e:q)ressed from a plasmid. HACls of about 6 kb to 10 Mb are 
constructed and delivered via conventional delivery methods (liposomes, polycatiomc amino polymers, 

25 or vesicles) for therapeutic purposes. (See, e.g., Harrington, J.J. et al. (1997) Nat Genet. 15:345- 
355.) 

For long term production of recombinant proteins in mammalian systems, stable expression of 
PMMM in cell liaes is preferred. For example, sequences encoding PMMM can be transformed into 
cell lines using expression vectors which may contain viral origins of replication and/or endogenous 
30 expression elements and a selectable marker gene on the same or on a separate vector. Following the 
introduction of the vector, cells may be allowed to grow for about 1 to 2 days in enriched media before 
being switched to selective media. The purpose of the selectable marker is to confer resistance to a 
selective agent, and its presence allows growth and recovery of cells which successftilly express the 

44 



wo 02/02603 



PCT/USOl/20925 



iHtroduced sequences. Resistant cloiies of stably transfoimed cells may be propagated using tissue 
culture techniques appropriate to the cell type. 

Any number of selection systems may be used to recover transformed cell lines. These 
include, but are not limited to, the herpes simplex virus thymidine Mnase and adenine 

5 phosphoribosyMransferase genes, for use in tfe" and apr cells, respectively. (See, e.g., Wigler, M. et 
al (1977) Cen \VllZ-iyi\ Lowy, 1. et aL (1980) CeH 22:817-823.) Also, antimetabolite, antibiotic, or 
herbicide resistance can be used as the basis for selection. For exaniple, dlifr confers resistance to 
methotrexate; neo confers resistance to the aminoglycosides neomycin and G-418; and aU and pat 
confer resistance to chlorsulfuron and phosphinotridn acetyltransferase, respectively. (See, e.g., 

10 Wigler, M. et al. (1980) Proc. Naa Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F, et al. (1981) 
J. Mol. Biol. 150:1-14.) Additional selectable genes have been described, e.g., trpB and hisD^ which 
alter cellular requirements for metabolites. (See, e.g., Hartman, S.C. and R.C. Mulligan (1988) Proc. 
Nafl. Acad. Sci. USA 85:8047-8051.) Visible markers, e.g., anthocyanins, green fluorescent proteins 
(GFP; Clontech), 6 glucuronidase and its substrate B-ghxcuronide, or hiciferase and its substrate 

15 ludferin may be used. These markers can be used not only to identify transformants, but also to 
quantify the amount of transient or stable protein e}q)ression attributable to a specific vector system. 
(See. e.g., Rhodes, CA. (1995) Methods MoL BioL 55:121-131.) 

Although the presence/absence of marker gene expression suggests that the gene of interest 
is also present, the presence and expression of the gene may need to be confirmed. For example, if 

20 the sequence encoding PMMM is inserted within a marker gene sequence, transformed cells 
containing sequences encoding PMMM can be identified by the absence of marker gene function. 
Alternatively, a marker gene can be placed in tandem with a sequence encoding PMMM imder the 
control of a siagle promoter. Egression of the inarker gene in response to induction or selection 
usually mdicates expression of the tandem gene as welL 

25 In general, host cells that contain the nucleic acid sequence encodmg PMMM and that 

express PMMM may be identified by a variety of procedures known to those of skill in the art These 
procedures include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PGR 
an5)lification, and protein bioassay or immimoassay techniques which include membrane, solution, or 
chip based technologies for the detection and/or quantification of nucleic acid or protein sequences. 

30 Immimological methods for detecting and measuring the expression of PMMM using either 

specific polyclonal or monoclonal antibodies are known in the art. Examples of such techniques 
include enzyme-linked immunosorbent assays (ELISAs), radioimmunoassays (RIAs), and 
fluorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizmg 
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monoclonal antibodies reactive to two non-interfeiing epitopes on PMMM is preferred, but a 
competitive binding assay may be employed. These and other assays are well known in the art. (See, 
e.g., Haiiq>ton, R, et al. (1990) Serological Methods, a Laboratory Manual . APS Press, St Paul MN, 
Sect. IV; Coligan, J.E. et aL (1997) Current Pro tnmi.Q in Tmni unologv. Greene Pub. Associates and 
5 Wiley-Literscience, New York NY; and Pound, J.D. (1998) Tmnmnnnh emical Protocols ^ Humana 
Press, TotowaNJ.) 

A wide variety of labels and conjugation techniques are known by those skilled ul the art and 
may be us^ in various nucleic add and amino acid assays. Means for produdng labeled hybridization 
or PGR probes for detecting sequences related to polynucleotides encoding PMMM include 

10 oligolabeling, nick translation, end-labeling, or PGR amplification using a labeled nucleotide. : 

Alternatively, the sequences encoding PMMM, or any fragments thereof, may be cloned into a vector 
for the production of an mRNA probe. Such vectors are known in the art, are commercially available, 
and may be used to synthesize RNA probes in vitro by addition of an appropriate RNA polymerase 
such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted using a variety 

15 of commercially available kits, such as those provided by Amersham Pharmacia Biotech, Promega 
(Madison WI), and US Biochemical. Suitable reporter molecules or labels which may be used for 
ease of detection include radionuclides, enzymes, fluorescent, chemUuminescent, or chromogenic 
' agents, as well as substrates, cof actors, inhibitors, magnetic particles, and the like. 

Host cells transformed wilfa nucleotide sequences encoding PMMM may be cultured under 

20 conditions suitable for the egression and recoveiy of Iheprotem from ceUcu^ The protein 
produced by a transfonned cell may be secreted or retained intraceUularly depending on the sequence 
and/or the vector used. As will be understood by those of skill in the art, expression vectors containing 
polynucleotides which encode PMMM may be designed to contain signal sequences which direct 
secretion of PMMM through a prokaryotic or eukaiyotic cell membrane. 

25 In addition, a host cell strain may be chosen for its ability to modulate expression of tiie 

inserted sequences or to process the expressed protein in the desired fashion. Sudi modifications of 
the polypeptide include, but are not limited to, acetylation, carboxylation, glycosylation, phosphotylation, 
lipidation, and acylation. Post-translational processmg which cleaves a **prepro" or **pro" form of the 
protein may also be used to specify protein targeting, folding, and/or activity. Different host cells 

30 which have specific cellular machinery and characteristic mechanisms for post-translational activities 
(e.g., CHO, HeLa, MDCK, HEK293, and WD8) are available from tiie American Type Culture 
Collection (ATCC, Manassas VA) and may be chosen to ensure the correct modification and 
processing of the foreign protein. 
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la another embodiment of the invention, natural, modified, or recombinant nucleic acid 
sequences ^coding PMMM may be ligated to a heterologous sequence resulting in translation of a 
fusion protein in any of the aforementioned host systems. For exanq)le, a chimeric PMMM protein 
containing a heterotogous moiety lhat can be recognized by a commercially available antibody may 
5 facilitate the screening of peptide libraries for inhibitors of PMMM activity. Heterotogous protein and 
peptide moieties may also facilitate purification of fusion proteins using commercially available afiSnity 
matrices. Such moieties include, but are not lunited to, glutathione S-transf erase (GST), maltose 
binding protein (MBP), Ihioredoxin (Trx), calniodulin binding peptide (CBP), 6-His, FLAG, c-myc, and 
hemagglutinin (HA). GST, MBP, Trx, CBP, and 6-His enabb purification of their cognate fusion 

10 ' proteins on immobilized glutalMone, maltose, phenylarsine oxide, calmodulin, and metal-chelate resins, 
respectively. FLAG, c-myc, and hemagglutinin (HA) enable immimoaffinity purification of fusion 
proteins using commercially available monoclonal and polyclonal antibodies that specifically recognize 
these epitope tags. A fusion protein may also be engineered to contain a proteolytic cleavage site 
located between the PMMM encoding sequence and the heterologous protein sequence, so that 

15 PMMM may be cleaved away fi'om the heterologous moiety following purification. Methods for 

fusion protein e3q)ression and purification are discussed in Ausubel (1995, supra, ck 10). A variety of 
commercially available kits may also be used to facilitate expression and purification of fusion proteins. 

In a further embodiment of the invention, synthesis of radiolabeled PMMM may be achieved 
in vitro using the TNT rabbit reticulocyte lysate or wheat germ extract system (Promega). These 

20 systems couple transcription and translation of protein-coding sequences operably associated with the 
T7, T3, or SP6 promoters. Translation takes place in the presence of a radiolabeled amino acid 
precursor, fbr exanq}le, ^S-methionine. 

PMMM of the present invention or firagments thereof may be used to screen for compounds 
that specifically bind to PMMM. At least one and up to a plurality of test compounds nfiay be 

25 screened fbr specific binding to PMMM. Examples of test compounds include antibodies, 
oligonucleotides, proteins (e.g., receptors), or small molecules. 

In one embodiment, the conq[>o\md thus identified is closefy related to the natural ligand of 
PMMM, e.g., a ligand or fragment thereof, a natural substrate, a structural or functional mimetic, or a 
natural binding partner. (See, e.g., Coligan, J.E. et al. (1991) Current Protocols in Xmrnunology 1(2): 

30 Chapter 5.) Similarly, the compound can be closely related to the natural receptor to which PMMM 
binds, or to at least a fragment of the receptor, e.g., the ligand binding site. In either case, the 
compound can be rationally designed using known techniques. In one embodiment, screening for • 
these compounds involves producing appropriate cells which express PMMM, either as a secreted 
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protein or on the cell membrane. Preferred cells include cells firom mammals, yeast, Drosophila > or R 
coli . Cells e3q)ressing PMMM or cell membrane fractions which contain PMMM are then contacted 
Mdth a test compoxmd and binding, stimulation, or inhibition of activity of either PMMM or the 
confound is analyzed. 

S An assay may singly test binding of a test compound to the polypeptide, wherein binding is 

detected by a fluorophore, radioisotope, enzyme conjugate, or other detectable label For eTcanople, the 
assay may comprise the steps of combining at least one test compomid with PMMM, either in solution 
or afBxed to a solid support, and detecting the binding of PMMM to the compound. Alternatively, the 
assay may detect or measure binding of a test compound in the presence of a labeled competitor. 

10 Additionally, the assay may be carried out using cell-free preparations, chemical libraries, or natural 
product mixtures, and the test componnd(s) may be free in solution or affixed to a solid support. 

PMMM of the present invention or fragments thereof may be used to screen for compounds 
that modulate the activity of PMMM. Such compounds may include agonists, antagonists, or partial or 
inverse agonists. In one embodiment, an assay is performed under conditions permissive for PMMM 

15 activity, wherein PMMM is combined with at least one test compound, and the activity of PMMM in 
the presence of a test compound is compared with tiie activity of PMMM in the absence of the test 
compound. A change in the activity of PMMM in the presence of the test compound is indicative of a 
confound that modulates the activity of PMMM. Alternatively, a test compoxmd is combined with an 
in vitro or cell-free system comprising PMMM rmder conditions suitable for PMMM activity, and the 

20 assay is performed. In either of these assays, a test compound which modulates the activity of 
PMMM may do so indirecfly and need not come in direct contact with the test compound. At least 
one and up to a plurality of test compounds may be screened. 

In another embodiment, po^ucleotides encoding PMMM or their mammalian homologs may 
be 'Imocked ouf * in an animal model system using homologous recombination in embryonic stem (ES) 

25 cells. Such techniques are well kuown in the art and are useful for the generation of animal models of 
human disease. (See, e.g., U.S. Patent Number 5,175,383 and U.S. Patent Number 5,767,337.) For 
exaiiq)le, mouse ES ceUs, such as the mouse 129/SvJ cell line, are derived from the early inouse 
embryo and grown in culture. The ES cells are transformed with a vector containing the gene of 
interest dismpted by a marker gene, e.g., the neomycin phosphotransferase gene (neo; Capecchi, 

30 M.R. (1989) Science 244:1288-1292). The vector integrates into the corresponding region of the host 
genome by homologous recombination. Alternatively, homologous recombination takes place using the 
Cre-loxP system to knockout a gene of interest in a tissue- or developmental stage-specific manner 
(Marth, J.D. (1996) Clia Invest 97:1999-2002; Wagner, K.U. et aL (1997) Nucleic Acids Res. 
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25:4323-4330). Transfonned ES cells are identified and micioinjected into mouse cell blastocysts such 
as those from the C57BL/6 mouse strain. The blastocysts are surgically transferred to 
pseudopregnant dams, and the resulting chimeric progeny are genotyped and bred to produce 
heterozygous or homozygous strains. Transgenic animals thus generated may be tested mUh potential 
5 therapeutic or toxic agents. 

Polynucleotides encoding PMMM may also be manipulated in^wtro in ES cells derived firom 
human blastocysts. Human ES cells have the potential to differentiate into at least eight separate cell 
lineages including endoderm, mesodeim, and ectodermal ceU types. These cell lineages diBerendate 
into, for example, neural cells, hematopoietic lineages, and cardiomyocytes (Thomson, J.A. et al. 
10 (1998) Science 282:1145-1147). 

Polynucleotides encoding PMMM can also be used to create "knocMn*' humanized animals 
(pigs) or transgenic animals (mice or rats) to model human disease. With knocHn technology, a region 
of a polynucleotide encoding PMMM is injected into animal ES cells, and the injected sequence 
integrates into the animal cell genome. Transformed ceUs are injected into blastulae, and the blastulae 
15 are implanted as described above. Transgenic progeny or inbred lines are studied and treated with 
potential pharmaceutical agents to obtain information on treatment of a human disease. Alternatively, 
a mammal inbred to overe?q>ress PMMM, e.g., by secreting PMMM in its noilk, may also serve as a 
convenient source of that protein (Janne, J. et aL (1998) BiotechnoL Anna Rev. 4:55-74). 
THERAPEUTICS 

20 Chemical and structural similarity, e.g., in the context of sequences and motifs, exists between 

regions of PMMM and protein modification and maintenance molecules. In addition, the expression 
of PMMM is closely associated with tumors as well as gastrointestinal, nervous, reproductive, and 
immime system tissues, and hepatocytes and cartilage. Hierefore, PMMM appears to play a role in 
gastrointestinal, cardiovascular, autoinamuneflnflammatoiy, cell proliferative, developmental, epithelial, 

25 neurological, and reproductive disorders. In the treatment of disorders associated with increased 
PMMM e:q>ression or activity, it is desirable to decrease the expression or activity of PMMM. In the 
treatment of disorders associated* with decreased PMMM e^qpression or activity, it is desirable to 
increase the expression or activity of PMMM. 

Therefore, in one embodiment, PMMM or a fragment or derivative thereof may be 

30 administered to a subject to treat or prevent a disorder associated with decreased expression or 
activity of PMMM. Examples of such disorders include, but are not limited to, a gastrointestinal 
disorder, such as dysphagia, peptic esophagitis, esophageal spasm, esophageal stricture, esophageal 
carcinoma, dyspepsia, indigestion, gastritis, gastric carcinoma, anorexia, nausea, emesis, gastroparesis, 
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antral or pybric edema, abdominal angina, pyrosis, gastroenteritis, intestinal obstmction, infections of 
the intestinal tract, peptic ulcer, diolelithiasis, cholec^tis, cholestasis, pancreatitis, pancreatic 
carcinoma, biliary tract disease, hepadtis, hyperbilimbinemia, cirrhosis, passive congestion of the liver, 
hepatoma, infectious colitis, ulcerative colitis, ulcerative proctitis, Crohn's disease, Whipple's disease, 

5 Malloiy-Weiss syndrome, colonic carcinoma, colonic obstruction, irritable bowel syndrome, short 
bowel syndrome, dianliea, constipation, gastrointestinal hemonhage, acquired immunodeficiency 
syndrome (AIDS) enteropadiy, jaundice, hepatic encephalopathy, hepatorenal syndromie, hepatic 
steatosis, hemochromatosis, Wilson's disease, alphai-antitrypsin deficiency, Reye's syndrome, primary 
sclerosing cholangitis, liver infarction, portal vein obstruction and thrombosis, centrilobular necrosis, 

10 peliosis hepatis, hepatic vein thrombosis, veno-occlusive disease, preeclampsia, eclampsia, acute fatty 
liver of pregnancy, intrahepatic cholestasis of pregnancy, and hepatic tumors including nodular 
hyperplasias, adenomas, and carcinomas; a cardiovascular disorder, such as arteriovenous fistula, 
atherosclerosis, hypertension, vasculitis, Raynaud's disease, aneurysms, arterial dissections, varicose 
veins, thrombophlebitis and phlebothrombosis, vascular tumors, and complications of thrombolysis, 

15 balloon angioplasty, vascular replacement, and coronary artery bypass graft surgery, congestive heart 
failure, ischemic heart disease, angina pectoris, myocardial infarction, hypertensive heart disease, 
degenerative valvular heart disease, calcific aortic valve stenosis, congenitally bicuspid aortic valve, 
mitral annular calcification, mitral valve prolapse, rheunoiatic fever and rheumatic heart disease, 
infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systemic lupus 

20 erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart 
disease, congenital heart disease, and complications of cardiac transplantation; an 
autohmnune^nflanmiatory disease, such as acquired immunodeficiency syndrome (AIDS), Addison's 
disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia, 
asthma, atherosclerosis, atherosclerotic plaque n:q)ture, autoimmune hemolytic anemia, autoimmune 

25 thyroiditis, autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy (APECIED), bronchitis, 
cholecystitis, contact dermatitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus, 
emphysema, episodic ]ynq)hopenia with lymphocytotoxins, erythroblastosis fetalis, erythema nodosum, 
atrophic gastritis, glomerulonephritis, Goodpasture's syndrome, gout. Graves' disease, Hashimoto's 
thyroiditis, hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, 

30 myocardial or pericardial inflammation, osteoarthritis, degradation of articular cartilage, osteoporosis, 
pancreatitis, polymyositis, psoriasis, Reiter's syndrome, rheumatoid arthritis, scleroderma, Sjogren's 
syndrome, systemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis, thrombocytopenic 
purpura, ulcerative colitis, uveitis, Werner syndrome, complications of cancer, hemodialysis, and 
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extracoipoieal ciiculatioii» viral, bacterial, fungal, parasitic, protozoal, and helminthic infections, and 
trauma; a cell proliferative disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, 
cirrhosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, paro^^al nocturnal 
hemoglobinuria, polycythemia vera, psoriasis, primary tbrombocythemia, and cancers including 

5 adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in 

particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder, 
ganglia, gastrointestinal tract, heart, Mdney, liver, bng, muscle, ovary, pancreas, parathyroid, penis, 
prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus; a developmental disorder, 
such as renal tubular acidosis, anemia. Gushing' s syndrome, achondroplastic dwarfism, Duchenne and 

10 Becker muscular dystrophy, bone resorption, epilepsy, gonadal dysgenesis, WAGR syndrome (Wilms' 
tumor, aniridia, genitourinaiy abnormalities, and mental retardation), Smlth-Magenis syndrome, 
myelodysplastic syndrome, hereditary mucoepithelial dysplasia, hereditary keratodeimas, hereditary 
neuropathies such as Charcot-Marie-Tooth disease and neiu-ofibromatosis, hypothyroidism, 
hydrocephalus, seizure disorders such as Syndenham's chorea and cerebral palsy, spina bifida, 

15 anencephaly, craniorachischisis, congenital glaucoma, cataract, age-related macular degeneration, and 
sensorineural hearing loss; an epithelial disorder, such as dyshidrotic eczema, allergic contact 
dermatitis, keratosis pilaris, melasma, vitiligo, actinic keratosis, basal cell carcinoma, squamous cell 
carcinoma, seborrheic keratosis, folliculitis, herpes simplex, herpes zoster, varicella, candidiasis, 
dermatophytosis, scabies, insect bites, cheny an^oma, keloid, dermatofibroma, acrochordons, 

20 urticaria, transient acanlholytic dermatosis, xerosis, eczema, atopic dermatitis, contact dermatitis, hand 
eczema, nummular eczema, lidien siiiq>lex chronicus, asteatolic eczema, stasis dermatitis and stasis 
ulceration, seborrheic dermatitis, psoriasis, lichen planus, pityriasis rosea, impetigo, ecthyma, 
dermatophytosis, tinea versicolor, warts, acne vulgaris, acne rosacea, pemphigus vulgaris, pemphigus 
foliaceus, paraneoplastic pemphigus, bullous peinphigoid, herpes gestationis, dermatitis herpetiformis, 

25 linear IgA disease, epidermolysis bullosa acquisita, dermatomyositis, lupus erythematosus, scleroderma 
and morphea, erythroderma, alopecia, figurate skin lesions, telangiectasias, hypopigmentation, 
hyperpigmentation, vesicles/bullae, exanthems, cutaneous drug reactions, papulonodular skin lesions, 
chronic non-healing wounds, photosensitivity diseases, epidermolysis bullosa simplex, epidermolytic 
hyperkeratosis, epidennolytic and nonepidennolytic palmoplantar keratoderma, ichthyosis bullosa of 

30 Siemens, ichthyosis exfoliativa, keratosis palmaris et plantaris, keratosis palmoplantaris, palmoplantar 
keratoderma, keratosis punctata, Meesmann's corneal dystrophy, pachyonychia congenita, white 
. sponge nevus, steatocystoma multiplex, epidermal nevi/cpidermolytic hyperkeratosis type, monilethrix, 
trichothiodystrophy, chronic hepatrtis/cryptogenic cirrhosis, and colorectal hyperplasia; a neurological 
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disorder, sudi as epilepsy, ischemic ceiebrovascular disease, stroke, cerebral neoplasms, Alzheimer's 
disease, Pick's disease, Huntington's disease, demmtia, Parkinson's disease and other extrapyramidal 
disorders, amyotrophic lateral sclerosis and other motor neuron disorders, progressive neural muscular 
atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other demyelinating diseases, 

5 bacterial and viral meningitis, brain abscess, subdural empyema, qpidural abscess, suppurative 
intraoranial thrombophlebitis, myelitis and radiculitis, viral central nervous system disease, prion 
diseases including kuru, Creutzfeldt-Jakob disease, and Gerstmann-Straussler-Scheinker syndrome, 
fatal familial insonmia, nutritional and metabolic diseases of the nervous system, neurofibromatosis, 
tuberous sclerosis, cerebelloretmalhemangioblastomatosis, encephalotrigeminal syndrome, mental 

10 retardation and other developmental disorders of the central nervous system including Down 

syndrome, cerebral palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial nerve 
disorders, spinal cord diseases, muscular dystrophy and other neuromuscular disorders, peripheral 
nervous system disorders, dermatomyositis and polymyositis, inherited, metabolic, endocrine, and toxic 
myopathies, myasthenia gravis, periodic paralysis, mental disorders including mood, anxiety, and 

15 schizophrenic disorders, seasonal affective disorder (SAD), akathesia, amnesia, catatonia, diabetic 
neuropathy, tardive dyskinesia, dystonias, paranoid psychoses, postherpetic neuralgia, Tourette's 
disorder, progressive supranuclear palsy, corticobasal degeneration, and familial frontotemporal 
dementia; and a reproductive disorder, such as infertility, including tubal disease, ovulatory defects, and 
endometriosis, a disorder of prolactin production, a disruption of the estrous cycle, a disruption of the 

20 menstmal cycle, polycystic ovary syndrome, ovarian hyperstimulation syndrome, an endometrial or 
ovarian tumor, a uterine fibroid, autoimmune disorders, an ectopic pregnancy, and teratogenesis; 
cancer of Ihe breast, fibrocystic breast disease, and galactorrhea; a dismption of spermatogenesis, 
abnormal sperm physiology, cancer of the testis, cancer of the prostate, benign prostatic hyperplasia, 
prostatitis. Peyronie's disease, impotence, carcinoma of the inale breast, and gynecomastia. 

25 In another embodiment, a vector capable of expressing PMMM or a fi:aginent or derivative 

thereof may be administered to a subject to treat or prevent a disorder associated with decreased 
ejqpression or activity of PMMM including, but not limited to, those described above. 

In a further embodiment, a conq)osition comprising a substantially purified PMMM in 
conjunction with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent 

30 a disorder associated with decreased egression or activity of PMMM including, but not limited to, 
those provided above. 
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In still another embodiment, an agonist wbich modulates the activity of PMMM may be 
administered to a subject to treat or prevent a disorder associated with decreased expression or 
activity of PMMM including, but not lunited to, those listed above. 

In a further embodiment, an antagonist of PMMM may be administered to a subjea to treat or 
5 prevent a disorder associated with increased expression or activity of PMMM. Examples of such 
disorders mcbide, but are not limited to, tbose gastrointestinal, cardiovascular, 
autoinomune/inflammatoiy, cell proliferative, developmental, epithelial, neurological, and reproductive 
disorders described above. In one aspect, an antibody which specifically binds PMMM may be used 
directly as an antagonist or indirectly as a targeting or delivery mechanism for bringing a 
10 pharmaceutical agent to cells or tissues which e?q)ress PMMM. 

In an additional embodiment, a vector expressing the complement of the polynucleotide 
encoding PMMM may be administered to a subject to treat or prevent a disorder associated with 
increased expression or activity of PMMM inchiding, but not limited to, those described above. 

In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary 
15 sequences, or vectors of the invention may be administered in combination wiih other appropriate 
therapeutic agents. Selection of the appropriate agents for use m combination therapy may be made 
by one of ordmary skill in the art, according to conventional pharmaceutical principles. The 
combination of therapeutic agents may act synergistically to effect the treatment or prevention of the 
various disorders described above. Using this approach, one may be able to achieve therapeutic 
20 efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects. 

An antagonist of PMMM may be produced using methods which are generally known in the 
art In particular, purified PMMM may be \ised to produce antibodies or to screen libraries of 
pharmaceutical agents to identify those which specifically bind PMMM. Antibodies to PMMM may 
also be generated using methods that are well known in the art Such antibodies may include, but are 
25 not limited to, polyclonal, monoclonal, chimeric, and single chain antibodies. Fab fragments, and 
fragments produced by a Fab expression library. Neutralizing antibodies (i.e., those which inhibit 
dhner formation) are generally preferred for therapeutic use. 

For the production of antibodies, various hosts including goats, rabbits, rats, mice, himians, and 
others may be immunized by injection with PMMM or with any firagment or oIigopq)tide thereof 
30 which has immunogenic properties. Depending on the host species, various adjuvants may be used to 
increase immunological response. Such adjuvants include, but are not limited to, Freund's, mineral gels 
such as aluminum hydroxide, and surface active substances such as lysolecithiru pluronic polyols, 
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polyanions, peptides, oil emulsions, KLH, and dinitrophenoL Among adjuvants used in humans, BCG 

(bacilli Calmette-Guerin) and Corvnebact^um parvum are espedally preferable. 

It is preferred fhat the oligopeptides, peptides, or fragments used to induce antibodies to 

PMMM have an amino acid sequence consisting of at least about 5 amino acids» and generally \vi]l 
5 consist of at least about 10 amino adds. It is also preferable that these oligopeptides, peptides, or 

fragmmts are identical to a portion of tiie amino acid sequence of the natural protein. Short stretches 

of PMMM amino acids may be fused witii those of anotiier protein, such as KLH, and antibodies to 

the chimeric molecule may be produced. 

' Monoclonal antibodies to PMMM may be prepared using any technique which provides for 
10 the production of antibody molecules by continuous cell lines in culture. These include, but are not 

limited to, the hybridoma technique, the human B-cell hybridoma technique, and the EB V-hybridoma 

technique. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) J. 

Immunol Metiiods 81:31-42; Cote, RJ. et al. (1983) Proc. Nati. Acad. ScL USA 80:2026-2030; and 

Cole, S.R et al. (1984) MoL CeU BioL 62:109-120.) 
15 In addition, techniques developed for the production of "chimeric antibodies," such as the 

splicing of mouse antibody genes to human antibody genes to obtain a molecule with appropriate 

antigen spedtidcty and biological activity, can be used. (See, e.g., Morrison, S.L. et aL (1984) Proc. 

Nafl. Acad. Sd. USA 81:6851-6855; Neuberger, M.S. et al (1984) Nature 312:604-608; and Takeda, 

S. et al (1985) Nature 314:452-454.) Alternatively, techniques described for the production of single 
20 chain antibodies may be adapted, usmg methods known in the art, to produce PMMM-spedfic single 

dhain antibodies. Antibodies with related specificity, but of distinct idiotypic coiqposition, may be 

generated by chain shuffling from random combinatorial immunoglobulin libraries. (See, e.g.. Burton, 

D.R (1991) Proc. NatL Acad. Sd. USA 88:10134-10137.) 

Antibodies may also be produced by inducing in vivo production in the lymphocyte population 
25 or by screening immxmoglobulin libraries or panels of highly specific binding reagents as disclosed in 

flie literature. (See, e.g„ Orlandi, R. et al (1989) Proc. NatiL Acad. Sci. USA 86:3833-3837; Wmter, 

a et al. (1991) Nature 349:293-299.) 

Antibody fragments which contain specific binding sites for PMMM may also be generated. 

For example, such fragments include, but are not limited to, F(ab')2 fragments produced by pepsin 
30 digestion of the antibody molecule and Fab fragments generated by reducing the disulfide bridges of 

the F(ab')2 fragments. Alternatively, Fab expression libraries may be constructed to allow rapid and 

easy identification of monoclonal Fab fragments with the desired specificity. (See, e.g., Huse, W.D. 

et al. (1989) Science 246:1275-1281.) 
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Various inununoassays may be used for screening to identify antibodies having the desired 
specificity. Numerous protocols for competitive binding or immunoradiometric assays using either 
polyclonal or monoclonal antibodies with established specificities are well known in the art. Such 
immunoassays typically involve the measurement of complex forniation between PMMM and its 

5 specific antibody. A two-site, monoclonal-based immunoassay utiUzingnoonoclonal antibodies reactive 
to two non-interfering PMMM epitopes is generally used, but a competitive binding assay may also be 
enq)loyed (Pound, supraV 

Various methods such as Scatchaid ana^^ in conjunction with radioimmunoassay techniques 
may be used to assess the affinity of antibodies for PMMM. Affinity is expressed as an association 

10 constant, IQ, which is defined as the molar concentration of PMMM-antibody complex divided by the 
molar concentrations of free antigen and fi'ee antibody under equilibrium conditions. The 
determined for a preparation of polyclonal antibodies, which are heterogeneous in their affinities for 
multiple PMMM epitopes, represents the average affinity, or avidity, of the antibodies for PMMM. 
The Ka determined for a preparation of monoclonal antibodies, which are monospecific for a particular 

15 PMMM epitope, represents a true measure of affinity. High-affinity antibody preparations with 
ranging from about lO'* to 10^^ L/mole are preferred for use in immimoassays in which the PMMM- 
antibody complex must withstand rigorous manipulations. Low-a£Gnity antibody preparations with 
ranging firom about 10* to 10^ IVmob are preferred for use m immunopurification and similar 
procedmres which ultimately require dissociation of PMMM, preferably in active form, from the 

20 antibody (Catty, D. (1988) Antibodies. Volume I: A Practical Approach , IRL Press, Washington DC; 
liddell, J.E. and A. Cryer (1991) A Practical Guide to Monoclonal Antibodies. John Wiley & Sons, 
New York NY). 

The titer and avidity of polyclonal antibody preparations may be further evaluated to determine 
the quality and suitability of such preparations for certain downstream applications. For exanq}le, a 
25 polyclonal antibody preparation containing at least 1-2 mg specific antibodyMl, preferably 5-10 mg 
specific antibody/ml, is generally employed in procedures requiring precipitation of PMMM-antibody 
fcomplexes. Procedures for evaluating antibody specificity, titer, and avidity, and guidelines for 
antibody quality and usage in various applications, are generally available. (See, e.g.. Catty, supra, and 
Coltgan et al, supra .) 

30 In another embodiment of the invention, tiie polynucleotides encoding PMMM, or any 

fi-agment or complement thereof, may be used for therapeutic purposes. In one aspect, modifications 
of gene expression can be achieved by designing complementary sequences or antisense molecules 
(DNA, RNA, PNA, or modified oligonucleotides) to the coding or regulatory regions of the gene 
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encoding PMMM. Such technology is well known in the art» and antisense oligonucleotides or larger 
fragments can be designed from various locations along the coding or control regions of sequmces 
encoding PMMM. (See, e.g., Agrawal, S., ed. (1996) Antisense Therapeutics . Humana Press Lie, 
TotawaNJ.) 

5 In therapeutic use, any gene delivery system suitable for introduction of the antisense 

sequences into appropriate target cells can be used. Antisense sequences can be delivered 
intracellularty in the fonn of an e3q>ression plasmid which, tcpon transcription, produces a sequence 
coiiq)lementary to at least a portion of fliie cellular sequence encoding the target protein. (See, e.g.. 
Slater, J.E. et al (1998) J. AUergy dm. hmnunoL 102(3):469-475; and Scanlon, K.J. et al. (1995) 

10 9(13):1288-1296.) Antisense sequences can also be introduced intracellularly toough the use of viral 
vectors, such as retrovirus and adeno-associated virus vectors. (See, e.g.. Miller, A.D. (1990) Blood 
76:271; Ausubel, supra : Uckert, W. and W. Walther (1994) Pharmacol. Ther. 63(3):323-347.) Other 
gene delivery mechanisms include liposome-derived systems, artificial viral envelopes, and other 
systems known in the art. (See, e.g., Rossi, J.J. (1995) Br. Med. Bull. 51(l):217-225; Boado, R.J. et 

15 al. (1998) J. Pharm. Sci. 87(1 1):1308-1315; and Morris, M.C. et aL (1997) Nucleic Acids Res. 
25(14):2730-2736.) 

In another embodiment of the invention, polynucleotides encoding PMMM may be used for 
somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic defidency 
(e.g., in the cases of severe combined hnmunodeficiency (SCID)-X1 disease characterized by X- 

20 linked mheritance (Cavazzana-Calvo, M, et aL (2000) Science 288:669-672), severe combined 
immunodeficiency syndrome associated with an inherited adenosine deaminase (ADA) defidency 
(Blaese, R.M. et aL (1995) Science 270:475-480; Bordignon, C. et al. (1995) Science 270:470^75), 
cystic fibrosis (Zabner, J. et aL (1993) Cell 75:207-216; Crystal, R.G. et aL (1995) Hum. Gene 
Therapy 6:643-666; Crystal, R.G. et aL (1995) Hum. Gene Therapy 6:667-703), thalassamias, familial 

25 hypercholesterolemia, and hemophilia resulting firom Factor VDI or Factor K deficiencies (Crystal, 
R.G. (1995) Sdence 270:404-410; Venna, LM. and N. Somia (1997) Nature 389:239-242)), (ii) 
express a conditionally lethal gene product (e.g., in the case of cancers which result firom unregulated 
cell proliferation), or (iii) express a protein which affords protection against intracellular parasites (e.g., 
against human retroviruses, such as hiunan immunodeficiency virus (HTV) (Baltimore, D. (1988) 

30 Nature 335:395-396; Poeschla, E. et al. (1996) Proc. Natl. Acad. Sci. USA. 93:11395-11399), 

hepatitis B or C virus (HBV, HCV); fimgal parasites, such as Candida albicans and Paracoccidioides 
brasiliensis : and protozoan parasites such as Plasmodium falcipamm and Trypanosoma cruzi) . In the 
case where a genetic deficiency in PMMM expression or regulation causes disease, the expression of 
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PMMM from an appropriate population of transduced cells may alleviate the climcal manifestations 
caused by the genetic defidency. 

In a further embodiment of Ihe mvention, diseases or disorders caused by deficiendes in 
PMMM ate treated by constructing mammalian egression vectors encoding PMMM and introducing 

5 these vectors by medianical means into PMMM-defident cells. Medianical transfer technologies for 
use with cells in vivo or ex vitro include (i) direct DNA microinjection into individual cells, (ii) ballistic 
gold particle delivery, (iii) liposome-mediated transfection, (iv) receptor-mediated gene transfer, and 
(v) the use of DNA transposons (Morgan, R.A. and W.R Anderson (1 993) Annu. Rev. Biochem. 
62:191-217; Ivies, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. R6cipon (1998) Cuix. Opin. 

10 Biotechnol. 9:445-450). 

Expression vectors that may be effective for the egression of PMMM include, but are not 
limited to, the PCDNA 3,1, EPITAG, PRCCMV2, PREP, PVAX vectors (Invitrogen, Carlsbad CA), 
PCMV-SCRIPT, PCMV-TAG, PEGSH/PERV (Stratagene, La JoIIa CA), and PTET-OFF, 
FTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Palo Alto CA). PMMM may be expressed 

15 using (i) a constitutively active promoter, (e.g., fixim cytomegalovirus (CMV), Rous sarcoma virus 
(RSV), SV40 virus, thymidine kinase (TK), or P-actin genes), (ii) an inducible promoter (e.g., the 
tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc. NatL Acad. Scl USA 
89:5547-5551; Gossen, M. et aL (1995) Sdence 268:1766-1769; Rossi, F.M.V. and H.M. Blau (1998) 
Curr. Opin Biotechnol. 9:451-456), commercially available in the T-REX plasmid (Invitrogen)); tiie 

20 ecdysone-inducible promoter (available in the plasnrids PVGRXR and PIND; Invitrogen); the 

EK506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter (Rossi, RM.V. 
and Blau, H.M. supra) ), or (iii) a tissue-spedfic promoter or the native promoter of the endogenous 
gene encoding PMMM from a normal individual 

Commercially available liposome transformation kits (e.g., the PERFECT LIPID 

25 TRANSFECnON KIT, available firom Invitrogen) allow one with ordinary skill in the art to deliver 
polymicleotides to target cells in culture and require minimal effort to optimize experimental . 
parameters, hi the altemative, transformation is performed using the calcium phosphate method 
(Graham, RL. and A.J. Eb (1973) Virology 52:456-467), or by electroporation (Neumann, E. et al 
(1982) EMBO J. 1 :841-845). The introduction of DNA to primary cells requires modification of these 

30 standardized mammalian transfection protocols. 

In another embodiment of the invention, diseases or disorders caused by genetic defects with 
respect to PMMM expression are treated by constructing a retrovirus vector consisting of (i) the 
polynucleotide encoding PMMM under the control of an independent promoter or the retrovirus long 
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terminal repeat (LTR) promoter, (ii) ^propriate RNA packaging signals, and (iii) a Rev-responsive 
element (RRE) along with addiiLonal letioviras ci^-acting RNA sequ^ices and coding sequences 
required for efficient vector propagadoa Retro\drus vectors (e.g., PFB and PFBNEO) are 
commercially available (Stratagene) and are based on published data (Riviere, 1. et al (1995) Proc. 

5 ' NatL Acad. Sd. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in 
an appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for 
receptors on the target cells or a promiscuous envetope protein such as VSVg (Armentano, D. et aL 
(1987) J. ViroL 61:1647-1650; Bender, M.A. et al (1987) J. ViroL 61:1639-1646; Adam, M.A. and 
AD. Miller (1988) J. ViroL 62:3802-3806; Dull, T. et al. (1998) J. ViroL 72:8463-8471; Zufferey, R. et 

10 al. (1 998) J. ViroL 72:9873-9880). U.S. Patent Number 5,910,434 to Rigg ^Method for obtaining 
retrovirus packaging cell lines producing high transducing efficiency retroviral supernatant") discloses 
a method for obtaining retrovirus packaging ceD lines and is hereby incorporated by reference. 
.Propagation of retrovirus vectors, transduction of a population of cells (e.g., CD4* T-ceDs), and the 
return of transduced cells to a patient are procediu'es well known to persons skilled in the art of gene 

15 therapy and have been well documented (Ranga, U. et al, (1 997) J. ViroL 71 :7020-7029; Bauer, G. et 
al. (1997) Blood 89:2259-2267; Bonyhadi, M.L. (1997) J. ViroL 71 :4707-4716; Ranga, U. et al. (1998) 
Proc, NatL Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283-2290). 

In the attemative, an adenovirus-based gene therapy delivery sj^m is used to deliver 
polynucleotides encoding PMMM to cells which have one or more genetic abnormalities with respect 

20 to the expression of PMMM. The constmction and packaging of adenovirus-based vectors are well 
known to those with ordinary skill in the art Replication defective adenovirus vectors have proven to 
be versatile for importmg genes encoding immunoregulatory proteins into intact islets in the pancreas 
(Csete, M.E. et al. (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are 
described in U.S. Patent Number 5,707,618 to Armentano ("Adenovirus vectors for gene therapy"), 

25 hereby incorporated by reference. For adenoviral vectors, see also Antinozzi, P.A. et al, (1 999) 
Annu. Rev. Nutr. 19:511-544 and Venna, LM. and N. Somia (1997) Nature 18:389:239-242, both 
incorporated by reference herein. 

In another alternative, a herpes-based, gene therapy delivery system is used to deliver 
polynucleotides encoding PMMM to target cells which have one or more genetic abnormalities with 

30 respect to the expression of PMMM. The use of herpes simplex virus (HSV)-based vectors may be 
especially valuable for introducing PMMM to cells of the central nervous system, for which HS V has 
a tropism. The construction and packaging of herpes-based vectors are well known to those with 
ordinary skill in the art A replication-competent herpes simplex virus (HSV) typt 1 -based vector has 
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been used to deliver a reporter gene to the eyes of primates (Liu, X. et aL (1 999) Exp. Eye Res, 
1 69:385-395). The construction of a HSV-1 \drus vector has also been discbsed in detail in U.S. 
Patent Number 5,804,413 to DeLuca ("Hfeipes simplex virus strains for gene transfer"), which is 
hereby incorporated by reference. U.S. Patent Number 5,804,413 teaches the use of recombinant 

5 HS V d92 wliich consists of a genome containing at least one exogenous gene to be transferred to a 
cell under the control of the q)propriate promoter for purposes including human g^ therapy. Also 
taught by this patent are the construction and use of recombinant HSV strains deleted for ICP4, 
ICP27 and ICP22, For HSV vectors, see also Goins, W.F. et al. (1999) J. Virol. 73:519-532 and Xu, 
H. et al. (1994) Dev. Biol 163:152-161, hereby incorporated by reference. The manipulation of 

10 cloned herpesvirus sequences, the generation of recombinant virus followuig the transfection of 
multiple plasmids containing different segments of the large herpesvirus genomes, the growth and 
propagation of herpesvirus, and the infection of cells with herpesvirus are techniques well known to 
those of ordinary skill in the art. 

In another alternative, an alphavirus (positive, single-stranded RNA virus) vector is used to 

15 deliver polynucleotides encoding PMMM to target cells. The biology of the prototypic alphavirus, 
SemliM Forest Virus (SFV), has been studied extensively and gene transfer vectors have been based 
on the SFV genome (Garoff, H. and BC-J. li (1998) Curr. 0pm. BiotechnoL 9:464-469). During 
a^havirus RNA replication, a subgenomic RNA is generated that normally encodes the viral capsid 
proteins. This subgenomic RNA replicates to higher levels than the full length genomic RNA, 

20 resulting in the overproduction of capsid proteins relative to the viral proteins with enzymatic activity 
(e.g., protease and polymerase). Similarly, inserdng the coding sequence for PMMM into the 
a^havirus genome in place of the capsid-coding region results in the production of a large number of 
PMMM-coding RNAs and the synthesis of high levels of PMMM in vector transduced cells. While 
a^havirus infection is typically associated with cell lysis within a few days, the ability to establish a 

25 persistent infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus (SIN) 
indicates that the l^c replication of alphaviruses can be altered to suit the needs of the gene therapy 
application (Dryga, S.A. et al (1997) Virology 228:74-83). The wide host range of al^havirases will 
allow the introduction of PMMM into a variety of cell types. The specific transduction of a subset of 
cells in a population may require the sorting of cells prior to transduction. The methods of 

30 manipulating infectious cDNA clones of alphaviruses, performing alphavirus cDNA and RNA 

transfections, and performing alphavirus infections, are well known to those with ordinary skill in the 
art 
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Ofigonucleotides derived fixjm the transcriptioa initiation site, e.g,, between about positions -10 
and +10 from the start site, may also be employed to inhibit gene ejqpression. Simflarty, inhibition can 
be achieved using triple helix base-pairing methodology. Triple helix pairing is useful because it causes 
inhibition of the ability of the double helbc to open sufficientty for the binding of polymerases, 

5 transcription factors, or regulatoiy molecules. Recent therapeutic advances using triplex DNA have 
been described m the literature. (See, e.g.. Gee, J.E. et aL (1994) in Huber, B.E. and BJ. Carr, 
Molecular and Immunologic Approaches. Futura Publishing, Mt Kisco NY, pp. 163-177.) A 
complementary sequence or antisense molecule may also be designed to block translation of mRNA 
by preventing the transcript from binding to ribosomes. 

10 Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of 

RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme 
molecule to complementary target RNA, followed by endonucleolytic cleavage. For example, 
engineered hammerhead motif ribozyme molecules may specifically and efficiently catalyze 
endonucleolytic cleavage of sequences encoding PMMM 

15 Specific ribozyme cleavage sites within any potential RNA target are initially identified by 

scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA, 
GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 ribonucleotides, 
corresponding to the re^on of the target gene containing the cleavage site, rosy be evaluated for 
secondary stmctural features which may render the oligonucleotide inoperable. The suitability of 

20 candidate targets may also be evaluated by testing accessibility to hybridization with complementary 
oligonucleotides using ribonuclease protection assays. 

Complementary ribonucleic acid molecules and ribozymes of the invention may be prepared 
by any method known in the art for the synthesis of nucleic acid molecules. These include techniques 
for chemically synthesizing oligonucleotides such as solid phase phosphoramidite chemical syntiiesis. 

25 Alternatively, RNA molecules may be generated by in vitro and in vivo transcription of DNA 
sequences encoding PMMM. Such DNA sequences may be incorporated into a wide variety of 
vectors with suitable RNA polymerase promoters such as T7 or SP6. Alternatively, these cDNA 
constmcts that synthesize complementary RNA, constitutively or inducibly, can be introduced into cell 
lines, cells, or tissues. 

30 RNA molecules may be modified to increase intracellular stability and half-life. Possible 

modifications include, but are not limited. to, the addition of flanking sequences at the 5' and/or 3' ends 
of the molecule, or the use of phosphorothioate or 2' 0-methyl rather than phosphodiesterase linkages 
within the backbone of the molecule. This concept is inherent in the production of PNAs and can be 
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extended in all of these molecules by the inclusion of nontraditional bases such as inosine, queosine, 
and wybutosine, as well as acetyl-, methyl-, tbio-, and similarly modified foims of adenine, cytidine, 
guanine, thymine, and uridine which are not as easily recognized by endogenous endonucleases. 
An additional embodiment of the invention encompasses a melhod for screening for a 

3 compound which is effective in altering e:q)ression of a polynucleotide encoding PMMM. Compounds 
wMdi noay be effective in altering expression of a specific polynucleotide may include, but are not 
limited to, oligonucleotides, antisense oligonucleotides, triple heUx-fbnning oligonucleotides, 
transcription factors and other polypeptide transcriptional regulators, and non-macromolecular 
chemical entities which are capable of interacting with specific polynucleotide sequences. EfTective 

10 compoxmds may alter poij^iicleotide e:?q[>ression by acting as either inhibitors or promoters of 
polynucleotide e:q)ression. Thus, in the treatment of disorders associated with increased PMMM 
expression or activity, a compound which specifically inhibits e;^ression of the polynucleotide 
encoding PMMM may be therapeutically useful, and in the treatment of disorders associated with 
decreased PMMM expression or activity, a compound which specifically promotes expression of the 

15 polynucleotide encoding PMMM may be therapeutically useful. 

At least one, and up to a plurality, of test compounds may be screened for effectiveness in 
altering expression of a specific polynucleotide. A test compound may be obtained by any method 
commonly known in the art, including chemical modification of a compound known to be effective in 
altering polynucleotide expression; selection from an existing, conomercially-available or proprietaiy 

20 library of naturally-occurring or non-natural chemical compounds; rational design of a compound 
based on chemical and/or structural properties of the target polynucleotide; and selection fcom a 
library of chemical coiiq)ounds created combinatoriaUy or randomly. A sanople conq>rising a 
polynucleotide encoding PMMM is exposed to at least one test compound thus obtained. The sample 
may comprise, for example, an intact or permeabilized ceU, or an in vitro cell-free or reconstituted 

25 biochemical system. Alterations in the expression of a polynucleotide encoding PMMM are assayed 
by any method commonly known in the art. Typically, the expression of a specific nucleotide is 
detected by hybridization with a probe having a nucleotide sequence complementary to the sequence 
of the polynucleotide encoding PMMM. The amount of hybridization may be quantified, ttius forming 
the basis for a comparison of the expression of the polynucleotide both with and without exposure to 

30 one or more test compounds. Detection of a change in the expression of a polynucleotide exposed to 
a test compound indicates that the test compound is effective in altering the expression of the 
. polynucleotide. A screen for a compound effective in altering expression of a specific polynucleotide 
can be carried out, for example, using a Schizosaccharomvces pombe gene expression system (Atkins, 
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D. et al. (1999) U.S. Patent No. 5,932,435; Amdt, G.M. et aL (2000) Nucleic Acids Res, 28:E15) or a 

hxanan cell line such as HeLa cell (Clarke, M.L. et al. (2000) Biochem. Biophys. Res. Conmmn. 

268:8-13). A particular embodiment of llie present invention involves screening a combinatorial library 

of oligonucleotides (such as deoxyribonucleotldes, ribonucleotides, peptide nucleic acids, and modified 
5 oligonucleotides) for antisense activity against a specific polynucleotide sequence (Brdce, T.W. et aL 

(1997) U.S. Patent No. 5,686,242; Bruice, T.W. et aL (2000) U.S. Patent No. 6,022,691). 

Many methods for introducing vectors into cells or tissues are available and equally suitable 

for use in vivo , in vitro , and ex vivo . For ex vivo therapy, vectors may be introduced into stem cells 

taken from the patient and clonally propagated for autologous transplant back into tbat same patient. 
10 Delivery by transfection, by liposome injections, or by polycationic amino polymers may be achieved 

using methods which are well known in the art (See, e.g., Goldman, C.K. et al. (1997) Nat 

BiotechnoL 15:462-466.) 

Any of the therapeutic methods described above may be applied to any subject in need of 

such therapy, including, for example, naammals such as humans, dogs, cats, cows, horses, rabbits, and 
15 monkeys. 

An additional embodiment of the invention relates to tiie administration of a composition which 
generally comprises an active ingredient formulated with a pharmaceutically acceptable excipient 
Excipients may include, for example, sugars, starches, celluloses, gums, and proteins. Various 
formulations are commonly known and are thoroughly discussed in the latest edition of T^ftininptnn's 

20 Pharmaceutical Sciences (Maack Publishing. Easton PA). Such compositions niay consist of PMMM, 
antibodies to PMMM, and mimetics, agonists, antagonists, or inhibitors of PMMM. 

The conqpositions utilized in this invention may be administered by any number of routes 
including, but not limited to, oral, intravenous, intramuscular, intra-arterial, intrameduUaiy, intrathecal, 
intraventricular, pulmonary, transdermal, subcutaneous, intraperitoneal, intranasal, enteral, topical, 

25 sublingual, or rectal means. 

Compositions for pulmonary administration may be prepared in liquid or dry powder form, 
These compositions are generally aerosolized immediately prior to inhalation by the patient In tiie 
case of small molecules (e.g. traditional low molecular weight organic drugs), aerosol delivery of fast- 
acting formulations is well-known in the art. In the case of macromolecules (e.g. larger peptides and 

30 ' proteins), recent developments in the field of pulmonary delivery via the alveolar region of the lung 
have enabled the practical delivery of drugs such as insulin to blood circulation (see, e.g., Patton, J.S. 
et al., U.S. Patent No. 5,997,848). Pulmonary delivery has flie advantage of administration without 
needle injection, and obviates the need for potentially toxic penetration enhancers. 
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Compositioiis suitable for use in the invention include compositions wherein the active 
ingredients are contained in an effective amount to achieve the intended purpose. The determination 
of an effective dose is well widun the capability of tiiose skilled in the art 

Specialized forms of compositions may be prepared for dkect intracellular delivery of 
5 macromolecules comprising PMMM or fragments tiiereof . For example, liposome preparations 

containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the 
macromolecule. Alternatively, PMMM or a fragment thereof may be joined to a short cationic N- 
temiinal portion from the HIV Tat-1 protein. Fusion proteins thus generated have been found to 
transduce into the cells of all tissues, including the bram, in a mouse model system (Schwarze, S.R. et 

10 aL (1999) Science 285:1569-1572). 

For any compound, the therapeutically effective dose can be estimated initially either in cell 
culture assays, e.g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs, monkeys, 
or pigs. An animal model may also be used to determine the appropriate concentration range and 
route of administration. Such information can then be used to determine useful doses and routes for 

15 administration in humans. 

A therapeutically effective dose refers to that amount of active ingredient, for example 
PMMM or fragments thereof, antibodies of PMMM, and agonists, antagonists or inhibitors of PMMM, . 
which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be determined 
by standard pharmaceutical procedures in cell cultures or with experimental animals, such as by 

20 calculating the ED50 (the dose therapeutically effective in 50% of the population) or LD50 (tiie dose 
lethal to 50% of the population) statistics. Hie dose ratio of toxic to therapeutic effects is the 
ther^eutic index, which can be expressed as the LD50/ED50 ratio. Compositions which exhibit large 
therapeutic indices are preferred. The data obtained from cell culture assays and animal studies are 
used to formulate a range of dosage for human use. The dosage contained in such compositions is 

2S preferably within a range of circulating concentrations that includes the ED50 with little or no toxicity. 
The dosage varies witbin this range depending upon the dosage fortii employed, the sensitivity of the 
patient, and the route of administratioa 

The exact dosage will be determined by the practitioner, in light of factors related to the 
subject requiring treatment. Dosage and administration are adjusted to provide sufficient levels of the 

30 active moiety or to maintain the desired effect Factors which may be taken into account include the 
severity of the disease state, the general health of the subject, the age, weight, and gender of the 
subject, time and frequency of administration, dmg combination(s), reaction sensitivities, and response 
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to therapy. Long-acting con[q)Ositions may be administered every 3 to 4 days, every week, or 
biweelsfy depending on the half-life and clearance rate of the particular formulation. 

Normal dosage amounts may vary from about 0.1 )ug to 100,000 //g, up to a total dose of 
about 1 gram, depending i^on the route of administration. Guidance as to particular dosages and 
5 methods of delivery is provided in the literature and generally available to practitioners in the art. 
Those skilled in the art will eiiq)loy different formulations for nucleotides than for proteins or their 
inhibitors. Sinoilarly, delivery of polynucleotides or polypeptides will be spedfic to particular cells, 
conditions, locations, etc. 
DIAGNOSTICS 

10 In another embodiment, antibodies which specificafly bind PMMM may be used for the 

diagnosis of disorders characterized by expression of PMMM, or in assays to monitor patients being 
treated with PMMM or agonists, antagonists, or inhibitors of PMMM. Antibodies useful for diagnostic 
purposes may be prepared in the same manner as described above for therapeutics. Diagnostic 
assays for PMMM include methods which utilize the antibody and a label to detect PMMM in human 

15 body fluids or in extracts of cells or tissues. The antibodies may be used with or without modification, 
and may be labeled by covalent or non-covalent attachment of a reporter molecule. A wide variety of 
reporter molecules, several of which are described above, are known in the art and may be used. 

A variety of protocols for measuring PMMM, including EUSAs, RIAs, and FACS, are known 
in the art and provide a basis for diagnosing altered or abnormal levels of PMMM expression. Nonnal 

20 or standard values for PMMM expression are established by combining body fluids or cell extracts 
taken from normal mammalian subjects, for example, human subjects, with antibodies to PMMM 
under conditions suitable for complex formatioa The amount of standard complex formation may be 
quantitated by various methods, such as photometric means. Quantities of PMMM expressed in 
subject, control, and disease samples from biopsied tissues are compared with the standard values. 

25 Deviation between standard and subject values establishes the parameters for diagnoshig disease. 

In another embodiment of the invention, the polynucleotides encoding PMMM may be used 
for diagnostic purposes. The polynucleotides which may be used include oligonucleotide sequences, 
complementary RNA and DNA molecvdes, and PNAs. The polynucleotides may be used to detect 
and quantify gene expression in biopsied tissues in which expression of PMMM may be correlated 

30 with disease. The diagnostic assay may be used to determine absence, presence, and excess 

expression of PMMM, and to monitor regulation of PMMM levels during therapeutic intervention. 

In one aspect, hybridization with PGR probes which are capable of detecting polynucleotide 
sequences, includmg genomic sequences, encoding PMMM or closely related molecules may be used 
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to identify nucleic add sequences which encode PMMM. The specificity of the probe, whether it is 
Doade fitom a highly specific region, e.g., the 5* regulatory region, or firom a less specific region, e.g., a 
conserved motif, and the stringency of the hybridization or amplification will deteimine whether the 
probe identifies only naturally occurring sequences encoding PMMM, alleKc variants, or related 
5 sequences. 

Probes may also be used for the detection of related sequences, and may have at least 50% 
sequence identity to any of the PMMM encoding sequences. The Iq/bridization probes of the subject 
invention may be DNA or RNA and may be derived firom the sequence of SEQ ID N0:9-l 6 or firom 
genomic sequences including promoters, enhancers, and introns of the PMMM gene. 

10 Means for producing specific hybridization probes for DNAs encoding PMMM include the 

cloning of polynucleotide sequences encoding PMMM or PMMM derivatives into vectors for the 
production of mRNA probes. Such vectors are known in the art, are commercially available, and may 
be used to synthesize RNA probes in vitro by means of the addition of the appropriate RNA 
polymerases and the appropriate labeled nucleotides. Hybridization probes may be labeled by a 

15 variety of reporter groups, for example, by radionuclides such as ^^P or ^% or by enzymatic labels, 
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like. 

Polynucleotide sequences encoding PMMM may be used for the diagnosis of disorders 
associated with expression of PMMM. Examples of sudb disorders include, but are not limited to, a 
gastrointestmal disorder, such as dysphagia, peptic esophagitis, esophageal spasm, esophageal 
. 20 stricture, esophageal carcinoma, dyspepsia, indigestiojo, gastritis, gastric cardnoma, anorexia, nausea, 
^esis, gastioparesis, antral or pyloric edema, abdominal angina, pyrosis, gastroenteritis, intestinal 
obstmction, infections of the intestinal tract, peptic ulcer, cholelithiasis, cholecystitis, cholestasis, 
pancreatitis, pancreatic carcinoma, biliary tract disease, hepatitis, hypeibilirubinemia, cirrhosis, passive 
congestion of the liver, hepatoma, infectious colitis, ulcerative colitis, ulcerative proctitis, Crohn's 

25 disease, Whipple's disease, Mallory- Weiss syndrome, colonic carcinoma, colonic obstmction* irritable 
bowel syndrome, short bowel syndrome, diarrhea, constipation, gastrointestinal hemorriiage, acquired 
immunodeficiency syndrome (AIDS) enteropathy, jaundice, hepatic encephalopathy, hepatorenal 
syndrome, hepatic steatosis, hemochromatosis, Wilson's disease, alphai-antitrypsin deficiency, Reye's 
syndrome, primary sclerosing cholangitis, liver infarction, portal vein obstmction and thrombosis, 

30 centrilobular necrosis, peliosis hepatis, hepatic vein thrombosis, veno-occlusive disease, preeclampsia, 
eclampsia, acute fatty liver of pregnancy, intrahepatic cholestasis of pregnancy, and hepatic tumors 
including nodular hyperplasias, adenomas, and carcinomas; a cardiovascular disorder, such as 
arteriovenous fistula, atherosclerosis, hypertension, vasculitis, Raynaud's disease, aneuiysxns, arterial 
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dissections, vaiicose veins, ttaronabophlebitis and phleboflirombosis, vascular tumors, and coi[q)lications 
of tbrombolysis, balloon angioplasty, vascular replacement, and coronary arteiy bypass graft surgeiy, 
congestive heart failure, ischemic heart disease, an^na pectoris, myocardial infarction, hypertensive 
heart disease, degenerative valvular heart disease, calcific aortic valve stenosis, congenitally bicuspid 

5 aortic valve, mitral annular calcification, mitral valve prol^se, rheumatic fever and rheumatic heart 
disease, infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systemic hipus 
erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart 
disease^ congenital heart disease, and conqplications of cardiac transplantation; an 
autoimmune/inflammatory disease, such as acquired immunodefidency syndrome (AIDS), Addison's 

10 disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia, 
asthma, atherosclerosis, atherosclerotic plaque rupture, autoimmune hemolytic anemia, autoimmune 
thyroiditis, autoimmune polyendocrinopafhy-candidiasis-ectodermal dystrophy (APECED), bronchitis, 
cholecystitis, contact dermatitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus, 
emphysema, episodic lymphopenia with lyi^phocytotoxins, erythroblastosis fetalis, erythema nodosum, 

15 atrophic gastritis, glomerulonephritis, Goodpasture's syndrome, gout. Graves' disease, Hashimoto's 
thyroiditis, hypereosinopliilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, 
myocardial or pericardial inflammation, osteoarthritis, degradation of articular cartilage, osteoporosis, 
pancreatitis, polymyositis, psoriasis, Reiter's syndrome, rheumatoid arthritis, scleroderma, Sjogren's 
syndrome, systemic anaphylaxis, systemic lupus erythemiatosus, systemic sclerosis, thrombocytopenic 

20 purpura, ulcerative colitis, uveitis, Werner syndrome, complications of cancer, hemodialysis, and 
extracorporeal circulation, viral, bacterial, fungal, parasitic, protozoal, and helminthic infections, and 
trauma; a cell proliferative disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, 
drriiosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, paro^mal nocturnal 
hemoglobinuria, polycythemia vera, psoriasis, primary tbiombocythenoia, and cancers including 

2S adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in 

particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder, 
ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parath3^oid, penis, 
prostate, salivary glands, skm, spleen, testis, thymus, thyroid, and uterus; a developmental disorder, 
such as renal tubular acidosis, anemia. Gushing' s syndrome, achondroplastic dwarfism, Ducheime and 

30 Becker mxiscular dystrophy, bone resorption, epilepsy, gonadal dysgenesis, WAGR syndrome (Wilms' 
tumor, aniridia, genitourinary abnormalities, and mental retardation), Smith-Magenis syndrome, 
myelodysplastic syndrome, hereditary mucoepithelial dysplasia, hereditary keratodennas, hereditary 
nemopathies such as Charcot-Marie-Tooth disease and neurofibromatosis, hypothyroidism, 
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hydrocephalus, seizure disorders such as Syndenham's chorea and cerebral palsy, spina bifida, 
anencephaly, craniorachischisis, congenital glaucoma, cataract, age-related macular degeneration, and 
sensorineural hearing loss; an epithelial disorder, such as dyshidrotic eczema, allergic contact 
dermatitis, keratosis pilaris, melasma, vitiligo, actinic keratosis, basal cell carcinoma, squamous cell 
5 carcmoma, sebonheic keratosis, fofflculitis, herpes su^plex. heipes zoster, varicella, candidiasis, 
dermatophytosis, scabies, insect bites, cherry angioma, Iceloid, dermatofibioma, acrochoidons, 
urticaria, transient acantholytic dermatosis, xerosis, eczema, atopic dermatitis, contact dermatitis, hand 
eczema, nummular eczema, licihen simplex chronicus, asteatotic eczema, stasis dermatitis and stasis 
ulceration, sebonheic dermatitis, psoriasis, lichen planus, pityriasis rosea, impetigo, ecthyma, 
10 dermatophytosis, tinea versicolor, warts, acne vulgaris, acne rosacea, pemphigus vulgaris, pemphigus 
foliaceus, paraneoplastic pemphigus, bullous pemphigoid, heipes gestationis, dermatitis heipetiformis, 
Imear IgA disease, epidennotysis buHosa acquisita, dennatomyositis, lupus erythematosus, scleroderma 
and morphea, eryflirodenna, alopecia, figurate skin lesions, telangiectasias, hypopigmentation, 
hyperpigmentation, vesicles/bullae, exanthems, cutaneous drug reactions, papulonodular skin lesions, 
15 chronic non-healmg wounds, photosensitivity diseases, epidermolysis buUosa simplex, epidermolytic 
hyperkeratosis, epidermolytic and nonepideimolytic palmoplantar keratoderma, ichthyosis bullosa of 
Siemens, ichthyosis exfoliativa, keratosis paknaris et plantaris, keratosis pahnoplantaris, palmoplantar 
keratoderma, keratosis punctata, Meesmann's comeal dystrophy, pachyonychia congenita, white 
sponge nevus, steatocystoma multiplex, epidermal nevi/epidermolytic hyperkeratosis type, moniletiirix, 
20 trichotiiiodystrophy, chronic hepatitis/ciyptogenic cirrhosis, and colorectal hyperplasia; a neurological 
disorder, such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms, Alzhehner's « 
disease, Pick's disease, Huntington's disease, dementia, Parkinson's disease md otiier extrapyrmnidal 
disorders, amyotrophic lateral sclerosis and otiier motor neuron disorders, progressive neural muscular 
atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and otiier demyelmating diseases, 
25 bacterial and viral memngitis, bram abscess, subdural empyema, epidural abscess, siq)purative 
intracranial tiirombophlebitis, myelitis and radiculitis, viral central nervous system disease, prion 
diseases uicludmg kuru, Creutzfeldt-Jakob disease, and Gerstmann-Straussler-Scheinker syndrome, 
fatal familial msomnia, nutritional and metabolic diseases of tiie nervous system, neurofibromatosis, 
tuberous sclerosis, cerebelloretinalhemangioblastomatosis, encephalotrigemmal syndrome, mental 
30 retardation and otiier developmental disorders of flie central nervous system includmg Down 

syndrome, cerebral palsy, neuroslo&letal disorders, autonomic nervous system disorders, cranial nerve 
disorders, spmal cord diseases, muscular dystrophy and otiier neuromuscular disorders, peripheral 
nervous system disorders, dennatomyositis and polymyositis, hiherited, metabolic, endocrine, and toxic 
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myopalides, mTasthenia gravis, periodic paralysis, mental disorders including mood, anxiety, and 
schizophrenic disorders, seasonal affective disorder (SAD), akathesia, amnesia, catatonia, diabetic 
neuropathy, tardive dyskinesia, dystonias, paranoid psychoses, postheipetic neiuralgia, Tourette's 
disorder, progressive supranuclear palsy, corticobasal degeneration, and familial frontotemporal 

5 dementia; and a reproductive disorder, such as infertility, including tubal disease, ovulatory defects, and 
endometriosis, a disorder of prolactin production, a disn^tion of the estrons cycle, a disruption of the 
menstrual cycle, polycystic ovary syndrome, ovarian hyperstimoalation syndrome, an endometrial or 
ovarian tumor, a uterine fibroid, autoimmune disorders, an ectopic pregnancy, and teratogenesis; 
cancer of the breast, fibrocystic breast disease, and galactorrhea; a dismption of spermatogenesis, 

10 abnormal sperm physiology, cancer of the testis, cancer of the prostate, benign prostatic hyperplasia, 
prostatitis, Peyronie's disease, impotence, carcinoma of the male breast, and gynecomastia. The 
polynucleotide sequences encoding PMMM may be used in Southern or northern analysis, dot blot, or 
other membrane-based technologies; in PGR technologies; in dipstick, pin, and multiformat ELTSA-like 
assays; and in microarrays utilizing fluids or tissues fi-om patients to detect altered PMMM expression. 

15 Such qualitative or quantitative methods are well known in the art 

In a particular aspect, the nucleotide sequences encoding PMMM may be useful in assays 
that detect the presence of associated disorders, particularly those mentioned above. The nucleotide 
sequences encoding PMMM may be labeled by standard methods and added to a fluid or tissue 
sanq)le firom a patient under conditions suitable for the formation- of hybridization complexes. After a 

20 suitable incubation period, the sample is washed and the signal is quantified and compared with a 
standard value. If the amount of signal in the patient sample is significantly altered in comparison to a 
control sample then the presence of altered levels of nucleotide sequences encoding PMMM in the 
sample indicates the presence of the associated disorder. Such assays may also be used to evaluate 
the efficacy of a particular then^eutic treatment regunen in anunal studies, in clinical trials, or to 

25 monitor the treatment of an individual patient 

In order to provide a basis for the diagnosis of a disorder associated with e;q)ression of 
PMMM, a normal or standard profile for expression is established. This may be accomplished by 
combining body fluids or cell extracts taken from normal subjects, either animal or human, with a 
sequence, or a fragment thereof, encoding PMMM, under conditions suitable for hybridization or 

30 amplification. Standard hybridization may be quantified by comparing the values obtained from normal 
subjects with values firom an e^eriment in which a known amount of a substantially purified 
polynucleotide is used. Standard values obtained in this manner may be compared with values 
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obtained from samples £rom patients who are synq)toinatic for a disorder. Deviation fiom standard 
values is used to establish the presence of a disorder. 

Once the presence of a disorder is established and a treatment protocol is initiated, 
hybridization assays may be repeated on a regular basis to deteimine if the level of e^qpression in the 
S patient begjm to approximate ibst which is observed in tiie normal subject The results obtained fiom 
successive assays may be used to show the efficacy of treatment over a period ranging from several 
days to months. 

With respect to cancer, the presence of an abnormal amount of transcript (either under- or 
overe3q)Tessed) in biopsied tissue from an individual may indicate a predisposition for the development 

10 of the disease, or may provide a means for detecting the disease prior to the appearance of actual 
clinical symptoms. A more definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the development or further 
progression of the cancer. 

Additional diagnostic uses for ohgonucleotides designed from the sequences encoding PMMM 

15 may involve the use of PGR. These oligomers may be chemically synthesized, generated 

enzymatically, or produced in vitro . Oligomers will preferably contain a fragment of a polynucleotide 
encoding PMMM, or a fragment of a polynucleotide con^lementary to the polynucleotide encoding 
PMMM, and will be employed under optimized conditions for identification of a specific gene or 
condition. Oligomers may also be employed under less stdngent conditions for detection or 

20 quantification of closely related DNA or RNA sequences. 

In a particular aspect, oligonucleotide primers derived fix>m the polynucleotide sequences 
encoding PMMM may be used to detect single nucleotide polymorphisms (SNPs). SNPs are 
substitutions, insertions and deletions that are a frequent cause of inherited or acquired genetic disease 
in hucoans. Methods of SNP detection include, but are not limited to, single-stranded conformation 

25 polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP, oligonucleotide primers 
derived &om the polynucleotide sequences encoding PMMM are used to ampMy DNA using the 
polymerase chain reaction (PGR). The DNA may be derived, for example, from diseased or normal 
tissue, biopsy samples, bodily fluids, and the like. SNPs in the DNA cause differences in the 
secondary and tertiary structures of PGR products in single-stranded form, and these differences are 

30 detectable using gel electrophoresis in non-denaturing gels. In fSCCP, the oligonucleotide primers are 
fluorescently labeled, which allows detection of the amplimers in high-throughput equipment such as 
DNA sequencing machines. Additionally, sequence database analysis methods, termed in silico SNP 
(isSNP), are capable of identifying polymorphisms by comparing the sequence of individual 
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overlapping DNA fragments which assemble into a common consensus sequence. These computer- 
based methods filter out sequence variations due to laboratory preparation of DNA and sequencing 
errors using statistical models and automated analyses of DNA sequence chromatograms. In the 
alternative, SNPs may be detected and dbaracterized by mass spectrometry usmg, for example, the 

5 high throughput MASSARRAY sj^m (Sequenom, Inc., San Diego CA). 

Methods which may also be used to quantify the e^qpression of PMMM include radiolabeling 
or biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from 
standard curves. (See, e.g., Melby, P.C. et al. (1993) J. Immunol. Methods 159:235-244; Duplaa, C 
et al. (1993) Anal. Biochem. 212:229-236.) The speed of quantitation of multiple samples maybe 

10 accelerated by running the assay in a high-throughput format where the oligomer or polynucleotide of 
interest is presented in various dilutions and a spectrophotometric or colorimetric response gives rapid 
quantitation. 

In further embodiments, oligonucleotides or longer fragments derived from any of the 
polynucleotide sequences described herein may be used as elements on a niicroarray. The microarray 

15 can be used in transcript imaging techniques which monitor the relative expression levels of large 
numbers of genes simultaneoxisly as described below. The microarray may also be used to identify 
genetic variants, mutations, and polymorphisms. This information may be used to detennine gene 
function, to understand the genetic basis of a disorder, to diagnose a disorder, to monitor 
progression/regression of disease as a function of gene e;q)ression, and to develop and monitor the 

20 activities of therapeutic agents in the treatment of disease. In particular, this information may be used 
to develop a pharmacogenomic pro£Qie of a patient in order to select the most appropriate and effective 
treatment regimen for that patient For example, therapeutic agents which are highly effective and 
display the fewest side effects may be selected for a patient based on his/her pharmacogenomic 
profile. 

25 In another embodiment, PMMM, fragments of PMMM, or antibodies specific for PMMM 

may be used as elements on a microarray. The microarray may be used to monitor or measure 
protein-protein interactions, drug-target interactions, and gene expression profiles, as described above. 

A particular embodiment relates to the use of the polynucleotides of the present invention to 
.generate a transcript image of a tissue or cell type. A transcript image represents the global pattern of 

30 gene expression by a particular tissue or cell type. Global gene expression patterns are analyzed by 
quantifying the nimiber of expressed genes and their relative abundance under given conditions and at 
a given time. (See Seilhamer et al., "Comparative Gene Transcript Analysis," U.S. Patent Number 
5,840,484, expressly incorporated by reference herein.) Thus a transcript image may be generated by 
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hybridizing the polynucleotides of the present invention or their con^lements to the totality of 
transcripts or reverse transcripts of a particular tissue or cell type. In one embodiment, the 
hybridization takes place in high-througtq)ut format, wherein the polynucleotides of the present 
invention or their complements comprise a subset of a plurality of elements on a microarray. The 

5 resultant transcript imiage would provide a profile of gene activity. 

Transcr^)t images miay be generated using transcripts isolated firom tissues, cell lines, biopsies; 
or other biological samples* The transcript image may thus reflect gene ejcpression in vivo, as in the 
case of a tissue or biopsy sample, or in vitro, as in the case of a cell line. 

Transcript imiages whiph profile the expression of the polynucleotides of the present invention 

10 may also be used hi conjunction with in vitro model systems and preclinical evaluation of 

pharmaceuticals, as well as toxicological testing of industrial and naturally-occurring environmental 
coiiq)oxmds. All compounds induce characteristic gene expression patterns, frequently termed 
molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and toxicity 
(Nuwaysir, E.F, et aL (1999) Mol. Cardnog. 24:153-159; Sterner, S. and NX. Anderson (2000) 

15 Toxicol. Lett 1 12-1 13:467-471, expressly incorporated by reference herein). If a test compoimd has a 
signature similar to that of a compound with known toxicity, it is likely to share those toxic properties. 
These fingerprints or signatures are most useful and refined when they contain e^^ression information 
from a large number of genes and gene families. Ideally, a genome-wide measurement of expression 
provides the highest quality signature. Even genes whose egression is not altered by any tested 

20 compounds ace important as well, as the levels of expression of these genes are used to noimalize the 
rest of the expression data. The normalization procedure is useful for comparison of expression data 
after treatment with different confounds. While the assignment of gene fimction to elements of a 
toxicant signature aids in interpretation of toxicity mechanisms, knowledge of gene function is not 
necessary for the statistical matching of signatures which leads to prediction of toxicity. (See, for 

25 example. Press Release 00-02 from the National Institute of Environmental Health Sciences, released 
February 29, 2000, available at http://www.niehs.nihgov/oc/news/toxchip.htm.) Th^efore, it is 
important and desirable in toxicological screening using toxicant signatures to include all ei^ressed 
gene sequences. 

In one embodiment, the toxicity of a test compound is assessed by treating a biological sample 
30 containing nucleic acids with the test compound. Nucleic acids that are expressed in the treated 

biological sample are hybridized with one or more probes specific to the polynucleotides of the present 
invention, so that transcript levels corresponding to the polynucleotides of the present invention may be 
quantified. The transcript levels in the treated biological sample are compared with levels in an 
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untreated biological sample. Differences in tbe transc£Q)t levels between the two samples are 
indicative of a toxic response caused by the test compound in the treated sample. 

Anottier particular embodiment relates to the use of the pol^eptide sequences of the present 
invention to analyze the proteome of a tissue or cell type, The term proteome refers to the global 
5 pattern of protein egression in a particular tissue or cell type. Each protein component of a proteome 
can be subjected individually to further analysis. Proteome expression patterns, or profiles, are 
analyzed by quantifying the number of e:q)ressed proteins and their relative abundance under given 
conditions and at a given time. A profile of a cell's proteome may thus be generated by separating 
and analyzing the polypeptides of a particular tissue or cell type. la one embodiment, the separation is 

10 achieved using two-dimensional gel electrophoresis, in which proteins from a sample are separated by 
isoelectric focusing in the first dimension, and then according to molecular weight by sodium dodecyl 
sulfate slab gel electrophoresis in the second dimension (Steiner and Anderson, supra) . The proteins 
are visualized in the gel as discrete and uniquely positioned spots, typically by staining the gel with an 
agent such as Coomassie Blue or silver or fluorescent stains. The optical density of each protein spot 

15 is generally proportional to the level of the protein in the sample. The optical densities of equivalentiy 
positioned protein spots from different samples, for example, fi-om biological samples either treated or 
untreated with a test compound or therapeutic agent, are compared to identify any changes in protein 
spot density related to the treatment The proteins in the spots are partially sequenced using, for 
example, standard methods enq>loying chemical or enzymatic cleavage followed by mass 

20 spectrometry. The identity of the protein in a spot may be determined by conq)aring its partial 

sequence, preferably of at least 5 contiguous ammo acid residues, to the po^eptide sequences of the 
present inventioa In some cases, further sequence data may be obtained for definitive protein 
identification. 

A proteomic profile may also be generated using antibodies specific for PMMM to quantify 
25 the levels of PMMM expressionu In one embodiment, the antibodies are used as elements on a 

microarray, and protein expression levels are quantified by exposing the microarray to the sanople and 
detecting the levels of protem bound to each array element (LueMng, A. et al (1999) Anal Biochena. 
270:103-111; Mendoze, L.G. et al (1999) Biotechniques 27:778-788). Detection may be performed by 
a variety of methods known in the ait, for example, by reacting the proteins in the sample with a thiol-' 
30 or amino-reactive fluorescent coriapound and detecting the amount of fluorescence bound at each 
anay element. 

Toxicant signatures at the proteome level are also useful for toxicological screening, and 
should be analyzed in parallel with toxicant signatures at the transcript level There is a poor 



72 



wo 02/02603 



PCT/USOl/20925 



correlation between transcript and protein abundances for some proteins in sonie tissues (Anderson, 
N.L. and J. Seilhamer (1997) Electrophoresis 18:533-537), so proteome toxicant signatures may be 
useful in the analysis of compounds which do not significantly affect the transcript inmge, but which 
alter fbe proteomic profile. In addition, the analysis of transcripts in body fluids is difficult, due to rapid 

5 degradation of mSNA, so proteomic profiling may be more reliable and informative in such cases. 

In another embodiment, the toxicity of a test compound is assessed by treating a biological 
sample containing proteins with the test compound. Proteins tiiat are expressed in the treated 
biological sample are separated so that the amount of each protein can be quantified. The amount of 
each protein is compared to the amount of the corresponding protein in an untreated biological sample. 

10 A difference in the amount of protein between the two samples is indicative of a toxic response to the 
test compound in the treated sample. Individual proteins are identified by sequencing the amino acid 
residues of the individual proteins and comparing these partial sequences to the polypeptides of the 
present invention. 

In another embodiment, the toxicity of a test compound is assessed by treating a biological 

15 sample containing proteins with the test compound. Proteins from the biological sample are incubated 
with antibodies specific to the polypeptides of the present invention. The amoxmt of protein recognized 
by the antibodies is quantified. The amount of protein in the treated biological sample is compared 
with the amount in an untreated biological sanq)le. A difference in the amount of protein between the 
two samples is indicative of a toxic response to the test compound in the treated sample. 

20 Microarrays may be prepared, used, and analyzed using methods known in the art. (See, e.g., 

Br^man, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et aL (1996) Proc. Nati. Acad. 
Sd. USA 93:10614-10619; Baldeschweiler et al (1995) PCT appHcation W095/251116; Shalon, D. et 
al. (1995) PCT appHcation WO95/35505; Heller, R.A. et al. (1997) Proc. Nati. Acad. Sd. USA 
94:2150-2155; and Hefler, M.J. et aL (1997) U.S. Patent No. 5,605,662.) Various types of 

25 microarrays are well known and thoroughly described in DNA Microarrays: A Practical Approach, 
M, Schena, ed. (1999) Oxford University Press, London, hereby e3q;>ressly incorporated by reference. 

In anotiier enobodiment of the invention, nucleic add sequences encoding PMMM may be 
used to generate hybridization probes useful in mapping the naturally occurring genomic sequence. 
Ether coding or noncoding sequences may be used, and in some instances, noncoding sequences may 

30 be preferable over coding sequences. For example, conservation of a coding sequence among 
members of a multi-gene family may potentially cause undesired cross hybridization during 
chromosomal mapping. The sequences may be mapped to a particular chromosome, to a specific 
region of a chromosome, or to artificial chromosome constructions, e.g., human artificial chromosomes 
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(HACs), yeast artificial chromosomes (YACs), bacterial artificial chromosomes (B ACs), bacterial PI 
constractions, or single chromosome cDNA libraries. (See, e.g., Harrington, JXetaL (1997) Nat , 
Genet 15:345-355; Price. CM. (1993) Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet 
7:149-154.) Once mapped, the nucleic acid sequences of the invention may be used to develop 

5 genetic linkage maps» for exainple, which correlate the inheritance of a disease state with the 

inheritance of a particular chromosoncie region or restriction fragment length polymorphism (RFLP). 
(See, for exaniple. Lander, E.S. and D. Botstein (1986) Proc. Natl. Acad. ScL USA 83:7353-7357.) 

Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic 
map data. (See, e.g., Heinz-UMch, et al (1995) in Meyers, supra, pp. 965-968.) Examples of genetic 

10 map data can be found in various scientific journals or at the Online Mendelian Mieritance in Man 
(OMIM) World Wide Web site. Correlation between the location of the gene encoding PMMM on a 
physical map and a specific disorder, or a predisposition to a specific disorder, may help define the 
region of DNA associated with that disorder and thus may further positional cloning efforts. 

In situ hybridization of chromosomal preparations and physical mapping techniques, such as 

15 linkage analysis using established chromosomal markers, may be used for extending genetic maps. 
Often tiie placement of a gene on the chromosome of another mammalian species, such as mouse, 
may reveal associated markers even if the exact chromosomal locus is not known. This information is 
valuable to investigators seardung for disease genes using positional cloning or other gene discovery 
techniques. Once the gene or genes responsible for a disease or syndrome have been crudely 

20 localized by genetic linkage to a particular genomic region, e.g., ataxia-telangiectasia to 1 lq22-23, any 
sequences mapping to that area may represent associated or regulatory genes for fiirther investigation. 
(See. e.g., Gatti, R,A, et al (1988) Nature 336:577-580.) The nucleotide sequence of the instant 
invention may also be used to detect differences in the chromosomal location due to translocation, 
inversion, etc., among normal, carrier, or affected individuals. 

25 In another embodiment of the invention, PMMM, its catalytic or immunogenic fragments, or 

oligopeptides thereof can be used for screening libraries of compounds in any of a variety of drug 
screening techniques. The fragment employed in such screening may be free in solution, affixed to a 
solid support, borne on a cell surface, or located intracellularly. The formation of binding complexes 
between PMMM and the agent being tested may be measured. 

30 Another technique for drug screening provides for high throughput screening of compoxmds 

having suitable binding affmity to the protein of interest. (See, e.g., Geysen, et al. (1984) PCT 
application WO84/03564.) In this method, large numbers of different small test compounds are 
synthesized on a solid substrate. The test compounds are reacted with PMMM, or fragments thereof. 
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and washed. Bound PMMM is then detected by methods wefl known ia the art^ Purified PMMM 
can also be coated directly onto plates for use in the aforementioned drug screening techniques. 
Alternative]^, non-neutralizing antibodies can be used to c^ture the peptide and immobilize it on a 
solid support 

5 la another embodiment, one may use con^etitive drug screening assays in which neutralizing 

antibodies capable of binding PMMM specifically compete with a test compound for binding PMMM. 

hi this manner, antibodies can be used to detect the presence of any peptide which shares one or more 

antigenic determinants with PMMM. 

In additional embodiments, the nucleotide sequences which encode PMMM may be used in 
10 any molecular biology techniques that have yet to be developed, provided the new techniques rely on 

properties of nucleotide sequences that are currently known, including, but not limited to, such 

properties as the triplet genetic code and specific base pair interactions. 

Without further elaboration, it is believed tbat one skilled in the art can, using the preceding 

description, utilize the present invention to its fullest extent The following embodiments are, therefore, 
15 to be construed as merely illustrative, and not limitative of the remainder of the disclosure in any way 

whatsoever. 

The disclosures of all patents, applications, and publications mentioned above and below, 
includmg U.S. Ser. No. 60/215,652 and U.S. Ser. No. 60/242,199, jire hereby expressly incorporated 
by reference. 

20 EXAMPLES 
L Constraction of cDNA Libraries 

Incyte cDNAs were derived from cDNA libraries described in the LDFESEQ GOLD 
database (Incyte Genomics, Palo Alto CA) and shown in Table 4, column 5. Some tissues were 
homogenized and lysed in guanidinium isothiocyanate, while others were homogenized and lysed in 

25 phenol or in a suitable mixture of denaturants, such as TRJZOL (Life Technologies), a monophasic 
solution of phenol and guanidine isothiocyanate. The resulting lysates were centrifuged over CsCl 
cushions or extracted with chloroform. RNA was precipitated from tiie lysates with either isopropanol 
or sodium acetate and ethanol, or by other routine methods. 

Phenol extraction and precipitation of RNA were repeated as necessary to increase RNA 

30 purity. In some cases, RNA was treated with DNase. For most libraries, poly(A)+ RNA was 
isolated using oligo d(T)-coupled paramagnetic particles (Promega), OUGOTEX latex particles 
(QL\GBN, C3iatsworfli CA), or an OUGOTEX mRNA purification kit (QIAGEN). Alternatively, 



75 



wo 02/02603 



PCT/USOl/20925 



KNA was isolated directly from tissue lysates using other RNA isolation kits, e.g., the 
POLY(A)PURE mRNA purification kit (Ambion, Austin TX). 

In some cases, Stratagene was provided wilh RNA and constructed the corresponding cDNA 
libraries. Otherwise, cDNA was synthesized and cDNA libraries were constructed with the 
5 UNEAP vector system (Stratagene) or SUPERSCRIPT plasmid system (life Technologies), using 
the recommended procedures or similar methods known in the art (See, e.g., Ausubel, 1997, supra , 
units 5.1-6.6.) Reverse transcription was initiated using oligo d(T) or random primers. Synthetic 
oligonucleotide ad^ters were ligated to double stranded cDNA, and Ihe cDNA was digested with the 
appropriate restrictioii enzyme or enzymes. For most libraries, the cDNA was size-selected (SOC- 
IO 1000 bp) using SEPHAOIYL SIOOO. SEPHAROSE CL2B. or SEPHAROSE CUB column 

chromatography (Amersham Pharmacia Biotech) or preparative agarose gel electrophoresis. cDNAs 
were ligated into compatible restriction enzyme sites of the polylinker of a suitable plasmid, e.g„ 
PBLUESCRIPT plasmid (Stratagene), PSPORTl plasmid (life Technologies), PCDNA2,1 plasmid 
(Invitrogen, Carlsbad CA), PBK-CMV plasmid (Stratagene), orpINCY (Incyte Genomics, Palo Alto 
15 CA), or derivatives thereof. Recombinant plasmids were transformed ioto competent E. coli cells 
including XLl-Bhie, XLl-BlueMRF, or SOLR from Stratagene or DH5a, DHIOB, or ElectroMAX 
DHl OB from life Technologies. 
IL Isolation of cDNA Clones 

Plasmids obtained as described in Example I were recovered from host cells by in vivo 
20 excision using the UNIZAP vector system (Stratagene) or by cell lysis. Plasmids were purified using 
at least one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an 
AGTC Miniprep purification kit (Edge Biosystems, Gaithersburg MD); and QIAWELL 8 Plasmid, 
QIAWELL 8 Plus Plasmid. QIAWELL 8 Ultra Plasmid purification systems or the R.E. A.L PREP 
96 plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0.1 
25 ml of distilled water and stored, with or without lyophilization, at 4 **C 

Alternatively, plasmid DNA was amplified from host cell lysates using direct link PCR in a 
high-throughput format (Rao, V,B. (1994) Anal. Biochem. 216:1-14). Host cell lysis and thermal 
cycling steps were carried out in a single reaction mixture. Sanq)les were processed and stored in 
384-well plates, and the concentration of amplified plasmid DNA was quantified fluorometrically using 
30 PICOGREEN dye (Molecular Probes, Eugene OR) and a FLUOROSKAN II fluorescence scanner 
(Labsystems Oy, Helsinki, Finland), 
in. Sequencing and Analysis 
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Ihcyte cDNA recovered in plasmids as desciibed in Example n were sequenced as follows. 
Sequencing reactions were processed using standard melliods or hi^-througbput instnimentation such 
as the ABI CATALYST 800 (Applied Biosystems) thermal cycler or the PTC-200 thermal cycler 
(MI Research) in coigunction with the HYDRA microdispenser (Robbms Scientific) or the 
5 MICR0IAJ3 2200 (Hamilton) Uquidtransf^ system. cDNA sequencing reactions were prepared 
using reagents pro>dded by Amersham Pharmacia Biotech or supplied in ABI sequencing lots such as 
the ABI PRISM BIGDYE Termmator cycle sequencmg ready reaction kit (Applied Biosystems). 
Electrophorelic separation of cDNA sequencing reactions and detection of labeled polynucleotides 
were carried out using the MEGAB ACE 1000 DNA sequencing system (Molecular Dynamics); the 

10 ABI PRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABI 
protocols and base calling software; or other sequence analysis systems known in the art. Reading 
frames within the cDN A sequences were identified using standard methods (reviewed in Ausubel, 
1 997, supra , unit 7.7). Some of tibe cDNA sequences were selected for extension using the 
techniques disclosed in Exan^le Vin. 

15 The polymicleotide sequences derived from Incyte cDNAs were validated by removing - 

vector, linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and 
programs based on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The 
Incyte cDNA sequences or translations thereof were then queried against a selection of public 
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases, and 

20 BLOCKS, PRINTS, DOMO, PRODOM, and hidden Markov model (HMM)-based protein family 
databases such as PFAM. (HMM is a probabilistic approadi which analyzes consensus primary 
structores of gene families. See, for example, Eddy, S.R. (1996) Curr. Opin. Struct BioL 6:361-365.) 
The queries were performed using programs based on BLAST, FASTA, BLIMPS, and HMMER. 
The Incyte cDNA sequences were assembled to produce full length polynucleotide sequences. 

25 Alternatively, GenBank cDNAs, GenBank ESTs, stitched sequences, stretdxed sequences, or 
Genscan-predicted coding sequences (see Examples IV and V) were used to extend Incyte cDNA 
assemblages to full lengfli. Assembly was performed using programs based on Phred, Phrap, and 
Consed, and cDNA assemblages were screened for open readuig frames using programs based on 
GeneMark, BLAST, and FASTA. The full length polynucleotide sequences were translated to derive 

30 the corresponding full length polypeptide sequences. Alternatively, a polypeptide of the invention may 
begin at any of the methionine residues of the full length translated polypeptide. Full length polypeptide 
sequences were subsequently analyzed by querying against databases such as the GenBank protein 
databases (genpept), SwissProt. BLOCKS, PRINTS, DOMO, PRODOM, Prosite, and hidden 
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Markov model (HMM)-based protein fanuly databases sudi as PFAM. Full length potynucleotide 
sequences are also ana^zed using MAGDNASES PRO software (Hitachi Software Engineenng, 
South San Francisco CA) and LASERGENE software (DNASTAR). Polynucleotide and polypeptide 
sequence alignments are generated using default parameters specified by the CLUSTAL algorithm as 
5 incorporated into the MEGALIGN muMsequence alignment program (DNASTAR), which also 
calculates the percent identity between aligned sequences. 

Table 7 summarizes the tools, programs, and algorithms used for the analysis and assemb^ of 
Ihcyte cDNA and Ml length sequences and provides applicable desoiptions, references, and threshold 
parameters. The Sxst column of Table 7 shows the tools, programs, and algorithms used, the second 

10 column provides brief descriptions thereof, the third column presents appropriate references, all of 
which are incorporated by reference herein in their entirety, and the fourth column presents, where 
applicable, the scores, probability values, and other parameters used to evaluate the strength of a 
match between two sequences (the higher the score or the lower the probability value, the greater the 
identity between two sequences). 

15 The programs described above for the assembly and analysis of full length polynucleotide and 

polypeptide sequences were also used to identify polynucleotide sequence fragments from SEQ ID 
N0:9-l 6. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and 
amplification technologies are described in Table 4, column 4. 
IV. Identification and Editing of Coding Sequences from Genomic DNA 

20 Putative protein modification and maintenance molecules were initially identified by runn^ 

the Genscan gene identification program agaiost public genomic sequence databases (e.g., gbpri and 
gbhtg). Genscan is a general-purpose gene identification program which analyzes genomic DNA 
sequences from a varied of organisms (See Burge. C. and S. Karlin (1997) J. MoL BioL 268:78-94, 
and Burge, C. and S. Karlin (1998) Curr. Opin. Stract. Biol. 8:346-354). The program concatenates 

25 predicted exons to form an assembled cDNA sequence extending firom a methionine to a stop codon. 
• The oulput of Genscan is a FASTA database of polynucleotide and polypeptide sequences. The 
maximum range of sequence for Genscan to analyze at once was set to 30 kb. To determine which of 
these Genscan predicted cDNA sequences encode protein modification and maintenance molecules, 
the encoded polypeptides were analyzed by querying against PFAM models for protein modification 

30 and maintenance molecules. Potential protein modification and maintenance molecules were also 
identified by homology to Incyte cDNA sequences that had been annotated as protein modification 
and maintenance molecules. These selected Genscan-predicted sequences were then compared by 
BLAST analysis to the genpept and gbpri public databases. Where necessary, the Genscan-predicted 
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sequences were then edited by comparison to the top BLAST hit from genpept to conect errors in the 
sequence predicted by Genscan, such as extra or omitted exons. BLAST analysis was also used to 
find any Ihcyte cDNA or public cDNA coverage of the Genscan-predicted sequences, thus providing 
evidence for transcription. When Incyte cDNA coverage was available, this iofonnation was used to 
5 correct or confirm the Genscan predicted sequence. Full length polynucleotide sequences were 
obtained by assembling Genscan-predicted coding sequences with Incyte cDNA sequences and/or 
public cDNA sequences using the assembly process described in Example m. Altemativefy, full 
length polynucleotide sequences were derived entirely from edited or unedited Genscan-predicted 
coding sequences. 

10 y. Assembly of Genomic Sequence Data with cDNA Sequence Data 
**Stitched^^ Sequences 

Partial cDNA sequences were extended with exons predicted by the Genscan gene 
identification program described in Example IV. Partial cDNAs assembled as described in Example 
in were mapped to genomic DNA and parsed into clusters containing related cDNAs and Genscan 

15 exon predictions from one or more genomic sequences. Each cluster was analyzed using an algorithm 
based on graph theoiy and dynamic programming to integrate cDNA and genomic information, 
generating possible splice variants that were subsequently confirmed, edited, or extended to create a 
ML length sequence. Sequence intervals in which ttie entire length of the interval was present on 
more than one sequence in the cluster were identified, and intervals thus identified were considered to 

20 be equivalent by transitivity. For example, if an interval was present on a cDNA and two genomic 
sequences, then all three intervals were considered to be equivalent. This process allows unrelated 
but consecutive genomic sequences to be brought together, bridged by cDNA sequence. Intervals 
thus identified were then "stitched" together by the stitching algorithm in the order that they appear 
along tiieir parent sequences to generate the longest possible sequence, as well as sequence variants. 

25 Linkages between intervals which proceed along one type of parent sequence (cDNA to cDNA or 
genomic sequence to genomic sequence) were given preference over linkages which change parent 
type (cDNA to genomic sequence). The resultant stitched sequences were translated and compared 
by BLAST analysis to the genpept and gbpri public databases. Incorrect exons predicted by Genscan 
were corrected by comparison to the top BLAST hit from genpept. Sequences were further extended 

30 with additional cDNA sequences, or by inspection of genomic DNA, when necessary. 
**Stretched^^ Sequences 

Partial DNA sequences were extended to full length with an algorithm based on BLAST 
analysis. First, partial cDNAs assembled as described in Example HI were queried against public 
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databases such as the GenBaukpnioate, rodent, manunaliaiu vertebrate, and eukaryote databases 
using the BIAST program. The nearest GenBanik protein homolog was then compared by BLAST 
analysis to either Incyte cDNA sequences or GenScan exon predicted sequences described in 
Example IV. A chimeric protein was generated by using the resultant high-scoring segment pairs 

S (HSPs) to map the translated sequences onto the GenBank protein homolog. Insertions or deletions 
may occur in the chimeric protein with respect to the origmal GenBank protein homolog. The 
GenBank protein homolog, the chimeric protein* or both were used as probes to seardi for homologous 
genomic sequences from the public human genome databases. Partial DNA sequences were 
therefore "stretched" or extended by the addition of homologous genomic sequences. The resultant 

10 stretched sequences were examined to determine whether it contained a conqplete gene. 
VL Chromosomal Mapping of PMMM Encoding Polynucleotides 

The sequences which were used to assemble SEQ ID NO:9-16 were compared with 
sequences from the Incyte LIFESEQ database and public domain databases usmg BLAST and other 
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched 

15 SEQ ID NO:9-16 were assembled into clusters of contiguous and overlapping sequences using 
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available 
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for 
Genome Research (WIGR), and G6n6thon were used to detennine if any of the clustered sequences 
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment 

20 of all sequences of that cluster, including its particular SEQ ID NO:, to that map location. 

Map locations are represented by ranges, or intervals, of human chromosomes. The map 
position of an interval, in centiMorgans, is measured relative to the teiminus of the chromosome's p- 
arm. (The centiMorgan (cM) is a unit of measurement based on recombination frequencies between 
chromosomal markers. On average, 1 cM is roughly equivalent to 1 megabase (Mb) of DNA in 

25 humans, although this can vary widely due to hot and cold spots of recombination.) The cM distances 
are based on genetic markers ms^ed by G6n6thon which provide boundaries for radiation hybrid 
markers whose sequences were included in each of the clusters. Human genome maps and other 
resources available to the public, such as the NCBI "GeneMap'99" World Wide Web site 
(http://www.ncbi.nlm.nih.gov/genemap/), can be employed to determine if previously identified disease 

30 genes map within or in proximity to the intervals indicated above. 

In this mamier, SEQ ID N0:16 was mapped to chromosome 10 at 96.90 centiMorgans, and to 
chromosome 1 1 within the interval from 70.90 to 80. 1 0 centiMorgans. More than one map location is 
reported for SEQ ID N0:16, indicating that sequences having different map locations were assembled 
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into a single cluster. This situation occurs^ for example, when sequences having strong similarity^ but 
not complete identity, are assembled into a single cluster 
Vn. Analysis of Polynucleotide Expression 

Northern analysis is a laboratory tedtmique used to detea tiie presence of a transcript of a 
5 gene and involves the hybridization of a labeled nucleotide sequence to a membrane on which SNAs 
from a particular cell type or tissue have been bound. (See, e.g., Sambrook, supra, ch. 7; Ausubel 
(1995) supra, ch. 4 and 16.) 

Analogous computer techniques applying BLAST were used to search for identical or related 
molecules in cDNA databases such as GehBanlc or LIFESEQ (Incyte Genomics). This analysis is 
10 much faster than multiple membrane-based hybridizations. In addition, the sensitivity of the computer 
search can be modified to determine whether any particular match is categorized as exact or similar. 
The basis of tiie search is the product score, which is defined as: 

BLAST Score x Percent Identity 
15 5 X minimum {length(Seq. 1), length(Seq. 2) } 

The product score takes into accoxmt both the degree of similarity between two sequences and the 
length of the sequence match. The product score is a normalized vahie between 0 and 1 00, and is 
calculated as follows: the BLAST score is multiplied by the percent nucleotide identity and the 

20 product is divided by (5 times the length of the shorter of the two sequences). The BLAST score is 
calculated by assigning a score of +5 for every base that matches in a high-scoring segment pair 
(HSP), and -4 for every mismatch. Two sequences may share more than one HSP (separated by 
gaps). If therp is more than one HSP, then the pair with the highest BLAST score is used to calculate 
the product score. The product score represents a balance between fractional overlap and quality in a 

25 BLAST alignment For example, a product score of 100 is produced onty for 100% identity over ttie 
entire lengtti of the shortra of the two sequences being compared. A product score of 70 is produced 
either by 100% identity and 70% overlap at one end, or by 88% identity and 100% overlap at the 
other. A product score of 50 is produced eitiier by 100% identity and 50% overlap at one end, or 79% 
identity and 100% overlap. 

30 Alternatively, polynucleotide sequences encoding PMMM are analyzed with respect to the 

tissue sources from which they were derived. For example, some full length sequences are 
assembled, at least in part, with overlapping Incyte cDNA sequences (see Example IS), Each cDNA 
sequence is derived from a cDNA library constructed from a human tissue. Each human tissue is 
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classified into one of the following organ/tissue categories: cardiovascular system; connective tissue; 

digestive system; embiyonic structures; endocrine system; exocrine glands; genitalia, female; genitalia, 

male; germ cells; hemic and imniune system; Hver; musculoskeletal system; nervous system; 

pancreas; respiratory system; sense organs; skin; stomatognathic system; unclassified/mixed; or 
5 minarytract The number of libraries in each category is counted and divided by the total number of 

libraries across all categories. Similarly, each human tissue is classified into one of ttie following 

disease/condition categories: cancer, cell line, developmental, inflammation, neurological, traxuna, 

cardiovascular, pooled, and other, and the number of libraries in each category is coxmted and di\dded 

by the total number of libraries across all categories. Hie resulting percentages reflect the tissue- and 
10 disease-specific expression of cDNA encoding PMMM. cDNA sequences and cDNA library/tissue 

information are found in the UFESEQ GOLD database (Incyte Genomics, Palo Alto CA). 

Vin. Extension of PMMM Encoding Polynucleotides 

Full length polynucleotide sequences were also produced by extension of an appropriate 

fragment of the full length molecule using oligonucleotide primers designed from this fragment One 
15 primer was synthesized to initiate 5' extension of the known fragment, and the other primer was 

synthesized to initiate 3' extension of the known fragment. The initial primers were designed using 

OLIGO 4.06 software (National Biosciences), or another appropriate program, to be about 22 to 30 

nucleotides in length, to h^ve a GC content of about 50% or more, and to anneal to the target 

sequence at temperatures of about 68 ""C to about 72'*C. Any stretch of nucleotides which would 
20 result in hairpin stmctures and primer-piimer dimerizations was avoided. 

Selected human cDNA libraries were used to extend the sequence. If more than one 

extension was, necessary or desired, additional or nested sets of primers were designed. 

High fidelity amplification was obtained by PGR using methods well known in the art PGR 

was perfonned in 96-well plates using the PTC-200 thermal cycler (MI Research, Inc.). The reaction 
25 mix contained DNA template, 200 nmol of each primer, reaction buffer containing Mg^+, (NH4)2S04, 

and 2-mercaptoethanol, Taq DNA polymerase (Amersham Pharmacia Biotech), ELONGASE 
• enzyme (life Technologies), and Pfii DNA polymerase (Stratagene), with the following parameters 

for primer pair PCI A and PQ B: Step 1 : 94*C, 3 mm; Step 2: 94*'C 15 sec; Step 3: 60*^0, 1 min; 

Step 4: 68 "^C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68**C, 5 min; Step 7: storage 
30 at 4°C. In the alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1 : 94^*0, 

3 min; Step 2: 94°C, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 

repeated 20 times; Step 6: 68*^0, 5 min; Step 7: storage at 4*'C. 
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The concentration of DNA in each well was determined by dispensing 100 \il PICOGREEN 
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in IX TE 
and 0.5 |xl of undiluted PGR product into each well of an opaque fluorimeter plate (Coming Costar, 
ActonMA), allowing the DNA to bind to the reagent Hie plate was scanned in a Fluoroskan II 
5 (Labsj^ems Oy, Helsinki, Finland) to measure flie fluorescence of the sample and to quantify the 
concentration of DNA. A 5 ^1 to 10 a^I aliquot of the reaction mixture was analyzed by 
electrophoresis on a 1 % agarose gel to determine which reactions were successful in extending the 
sequence. 

The extended nucleotides were desalted and concentrated, transferred to 384-weIl plates, 

10 digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison WI), and 
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech). For 
shotgun sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%) 
agarose gels, fragments were excised, and agar digested with Agar ACE (Promega). Extended 
clones were religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector 

15 (Amersham Pharmacia Biotech), treated with Pfii DNA polymerase (Stratagene) to fiU-in restriction 
site overhangs, and transfected into conq)etent E. coli cells. Transformed cells were selected on 
antibiotic-containing media, and individual colonies were picked and cultured overoight at 37 ""C in 384- 
wen plates in LB/2x carb liquid media. 

The cells were lysed, and DNA was amplified by PCR using Taq DNA polym^ase 

20 (Amersham Pharmacia Biotech) and Pfu DNA polymerase (Stratagene) with the following 

parameters: Step 1; 94''C 3 min; Step 2: 94**C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72^C 2 min; Step 
5: steps 2, 3, and 4 repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4*'C. DNA was 
quantified by PICOGREEN reagent (Molecular Probes) as described above. Samples with low DNA 
recoveries were reamplified using the same conditions as described above. Samples were diluted witix 

25 20% dimethysulfoxide (1 :2, vAr), and sequenced using DYENAMIC energy transfer sequencing 
primers and tiie DYENAMIC DIRECT kit (Amersham Pharmacia Biotech) or the ABI PRISM 
BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems). 

In like manner, fiiD length polynucleotide sequences are verified using the above procedure or 
are used to obtain 5' regulatory sequences using the above procedure along with oligonucleotides 

30 designed for such extension, and an appropriate genomic library. 
IX. Labeling and Use of Individual Hybridization Probes 

Hybridization probes derived from SEQ ID NO:9-16 are employed to screen cDNAs, 
genomic DNAs, or mRNAs. Although tiie labelmg of oligonucleotides, consisting of about 20 base 
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pairs, is specifically described, essentialfy the same procedure is xised with larger nucleotide 
fragments. Oligonucleotides are designed using state-of-the-art software such as OUGO 4.06 
software (National Biosciences) and labeled by combining SO pmol of each oligomer, 250 of 
[y-^] adenosine triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase 

5 (DuPont NEN, Boston MA). The labeled oligonucleotides are substantially purified using a 
SEPHADEX G-25 superfine size exclusion dextran bead column (Amersham Pharmacia Biotech). 
An aliquot containing 10*^ counts per minute of the labeled probe is used in a typical membrane-based 
hybridization analysis of human genomic DNA digested with one of the following endonucleases; Ase 
I, Bgl n, Eco RI, Pst I, Xba I, or Pvu H (DuPont NEN). 

10 The DNA firom each digest is fractionated on a 0.7% agarose gel and transferred to nylon 

membranes (Nytran Plus, Schleicher & Schuell, Durham NH). Hybridization is carried out for 16 
hours at 40''C. To remove nonspecific signals, blots are sequentially washed at room temperature 
under conditions of up to, for example, 0,1 x saline sodium citrate and 0.5% sodium dodecyl sulfate. 
Hybridization patterns are visualized using autoradiography or an alternative imaging means and 

15 con5)ared. 

X. Microarrays 

The linkage or syntiiesis of array elements upon a microarray can be achieved utilizing 
photolithography, piezoelectric printing (ink-jet printing. See, e.g., Baldeschweiler, supra .), mecianical 
miCTOspotting technologies, and derivatives thereof. The substrate in each of the aforementioned 

20 technologies should be uniform and solid with a non-porous surface (Schena (1999), supiaV 

Suggested substrates inchide silicon, silica, glass slides, glass chips, and silicon wafers. Alternatively, a 
procedure analogous to a dot or slot blot miay also be used to arrange and link elements to the surface 
of a substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may 
be produced using available methods and machines well known to those of ordinary skill in the art and 

25 may contain any appropriate number of elements, (See,.e.g., Schena, M. et aL (1995) Science 

270:467-470; Shalon, D. et al. (1996) Genome Res. 6:639-645; Marshall, A. and J, Hodgson (1998) 
Nat. Biotechnol. 16:27-31.) 

Full length cDNAs, Expressed Sequence Tags (ESTs), or fragments or oligomers thereof may 
comprise the elements of the microarray. Fragments or oligomers suitable for hybridization can be 

30 selected using software well known in the art such as LASERGENE software (DNASTAR). The 
array elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the 
biological sample are conjugated to a fluorescent label or other molecular tag for ease of detection. 
After hybridization, nonhybridized nucleotides from the biological sample are removed, and a 
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fluorescence scanner is iised to detect hybridization at each array element. Alternatively, laser 
desorbtion and mass spectrometry may be used for detection of hybridizatioa The degree of 
complementarity and the relative abundance of each polynucleotide which hybridizes to an element on 
the microanay may be assessed. In one embodiment, microarray preparation and usage is described 

5 in detail below. 

Tissue or Cell Sample Preparation 

Total KN A is isolated from tissue samples usiog the guanidinium thiocyanate method and 
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each poly(A)* RNA sample is 
reverse transcribed using MMLV reverse-transcriptase, 0,05 pg/|Lil oligo-(dT) primer (21mer), IX first 

10 strand buffer, 0.03 units/jal RNase inhibitor, 500 nM dATP, 500 ^iM dGTP, 500 \M dTTP, 40 fiM 
dCTP, 40 dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). The reverse 
transcription reaction is performed in a 25 ml volume containing 200 ng poly(A)^ RNA with 
GEMBRIGHT kits (Incyte), Specific control poly(A)^ RNAs are synthesized by in vitro transcription 
firom non-coding yeast genomic DNA. After incubation at 3T C for 2 hr, each reaction sample (one 

• 15 with Cy3 and another with Cy5 labeling) is treated with 2,5 ml of 0.5M sodium hydroxide and 

incubated for 20 minutes at 85° C to the stop the reaction and degrade the RNA, Samples are purified 
using two successive CHROMA SPIN 30 gel filtration spin colunons (CLONTECH Laboratories, Inc. 
(CLONTECH), Palo Alto CA) and after combining* both reaction samples are etiianol precipitated 
using 1 ml of glycogen (1 mg^), 60 ml sodium acetate, and 300 ml of 100% ethanoL The sample is 

20 then dried to completion xising a SpeedVAC (Savant lastniments Inc., Holbrook NY) and resuspended 
inl4jil5XSSC/0.2%SDS. 
Microarray Preparation 

Sequences of the present invention are used to generate aixay elements. Each array element 
is amplified from bacterial cells containing vectors with cloned cDNA inserts. PCR amplification uses 

25 primers complementary to the vector sequences flanking the cDNA insert. Array elements are 

amplified in thirty cycles of PCR firom an initial quantity of 1-2 ng to a final quantity greater than 5 \ig. 
Amplified array elements are tiien purified using SEPHACRYL^OO (Amersham Pharmacia Biotech). 

Purified array elements are immobilized on polymer-coated glass slides. Glass microscope 
sUdes (Coming) are cleaned by ultrasoxmd in 0.1% SDS and acetone, with extensive distilled water 

30 washes between and after treatments. Glass slides are etched in 4% hydrofluoric acid (VWR 

Scientific Products Corporation (VWR), West Chester PA), washed extensively in distilled water, and 
coated with 0.05% anainopropyl silane (Sigma) in 95% etiianol. Coated slides are cured in a 1 10°C 
oven. 
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Array elements are applied to the coated glass substrate using a procedxire described in US 
Patent No. 5,807,522, incorporated herein by reference. 1 |il of the array element DNA, at an average 
concentration of 100 ng/|il, is loaded into the open capillary printing element by a higb-speed robotic 
^aratus. The apparatus then deposits about 5 nl of array element sanq)le per slide. 

5 Microarrays are UV-crosslinked using a STRATAUNKER UV-crosslihker (Stratagene). 

NCcroarrays are washed at room temperature once in 0.2% SDS and three times in distilled water. 
Non-specific binding sites are blbcksd by incubation of microarrays in 0.2% casein in phosphate 
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60^ C followed by washes in 0.2% 
SDS and distilled water as before. 

10 Hybridization 

Hybridization reactions contain 9 \il of sample mixture consisting of 0.2 |ig each of Cy3 and 
Cy5 labeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sanq)le 
mixture is heated to 65"* C for 5 mmutes and is aliquoted onto the microarray surface and covered with 
an 1.8 cm^ coverslip. The arrays are transferred to a waterproof chamber having a cavity just slightly 
15 larger than a microscope slide. The chamber is kept at 100% humidity internally by the addition of 140 
\il of 5X SSC in a comer of the chamber. The ddamber containing the arrays is incubated for about 
6.5 hours at 60° C. The arrays are washed for 10 min at 45° C m a first wash buffer (IX SSC, 0.1% 
SDS), three times for 10 minutes each at 45° C in a second wash buff^ (O.IX SSC), and dried. 
Detection 

20 Reporter-labeled hybridization complexes are detected with a microscope equipped with an 

Innova 70 mixed gas 10 W laser (Coherent, Inc., Santa Clara CA) capable of generating spectral lines 
at 48S nm for excitation of Cy3 and at 632 nm for excitation of Cy5. The excitation laser ligiht is 
focused on the array using a 20X microscope objective (Nikon, Inc., MelviUe NY). The slide 
containing the array is placed on a computer-controlled X-Y stage on the n[iicroscope and raster- 

25 scanned past the objective. The 1 .8 cm x 1 .8 cm array used in the present example is scanned with a 
resolution of 20 micrometers. 

In two separate scans,.a mixed gas multiline laser excites the two fluorophores sequentially, 
Emitted light is split, based on wavelength, into two photomultiplier tube detectors (PMT R1477, 
Hamamatsu Photonics Systems, Bridgewater NJ) corresponding to the two fluorophores. Appropriate 

30 filters positioned between the array and the photomultiplier tubes are used to filter the signals. The 
emission maxima of the fluorophores used are 565 nm for Cy3 and 650 nm for Cy5. Each array is 
typically scanned twice, one scan per fluorophore using the appropriate filters at the laser source, 
although the apparatus is capable of recording tiie spectra firom both fluorophores simultaneously. 
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The sensitivity of the scans is typically calibrated using the signal intensity generated by a 
cDNA control species added to the sample noixture at a known concentration. A specific location on 
the array contains a conaplementary DNA sequence, allowing the intensity of the signal at that location 
to be correlated with a wdlght ratio of hybridizing species of 1 :100,000. When two samples fitom 

5 different sources (e.g., representing test and control cells), each labeled with a different fhiorophore, 
are hybridized to a single array for the purpose of identifying genes that are differentially e:q)ressed, 
the calibration is done by labeling samples of the calibrating cDNA with the two fhiorophores and 
adding identical amounts of each to the hybridization mixture. 

The ou^ut of the photomultiplier tube is digitized using a 12-bit RTI-835H analog-to-digital 

10 (A/D) conversion board (Analog Devices, Inc., Norwood MA) installed in an BBM-coiDpatible PC 
computer. The digitized data are displayed as an image where the signal intensity is mapped using a 
linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red (high 
signal). The data is also analyzed quantitatively. Where two different fhiorophores are excited and 
measured simultaneously, the data are first corrected for optical crosstalk (due to overlapping emission 

15 spectra) between the fluorophores using each fluorophore's emission spectrum. 

A grid is superimposed over the fluorescence signal image such that the signal from each spot 
is centered in each element of the grid. The fluorescence signal within each element is then integrated 
to obtain a numerical value corresponding to the average intensity of the signal. The software used 
for signal analysis is the GEMTOOLS gene e^qpression analysis program (Incite). 

20 XI* Complementary Polynucleotides 

Sequences complementary to the PMMM-encoding sequences, or any parts thereof, are used 
to detect, decrease, or inhibit e3q)ression of naturally occurring PMMM. Although use of 
oligonucleotides comprismg from about 15 to 30 base pairs is described, essentially the same 
procedure is used with smaller or with larger sequence fiugments. Appropriate oligonucleotides are 

25 designed using OLIGO 4.06 software (National Biosciences) and the coding sequence of PMMM 

To inhibit transcription, a complementary oligonucleotide is designed from the most unique S* sequence 
and used to prevent promoter binding to the coding sequence. To inhibit translation, a complementary 
oligonucleotide is designed to prevent ribosomal binding to the PMMM-encoding transcript 
Xn. Expression of PMMM 

30 Expression and purification of PMMM is achieved using bacterial or virus-based expression 

systems. For expression of PMMM in bacteria, cDNA is subcloned into an appropriate vector 
containing an antibiotic resistance gene and an inducible promoter that directs high levels of cDNA 
transcription. Examples of such promoters inchide, but are not limited to, the trp-lac {tac) hybrid 
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promoter and the T5 or T7 bacteriophage promoter in conjimction with the lac operator regulatoiy 
element Recombinant vectors are transformed into suitable bacterial hosts, e.g., BI21 (DES). 
Antibiotic resistant bacteria express PMMM upon induction with isopropyl beta-D-> 
tfaiogalactopyranoside (IPTG). Eicpression of PMMM in eukaryotic cells is achieved by infecting 

5 insect or mammalian cell lines with recombinant Autographica califomica nuclear polyhedrosis vmis 
(AcMNPV), commonly known as baculovirus. The nonessential polyhedrin gene of baculovirus is 
replaced wifli cDNA encoding PMMM by eilJier homologous recombination or bacterial-mediated 
transposition involving transfer plasmid intermediates. Viral infectivity is maintained and the strong 
polyhedrin promoter drives high levels of cDNA transcription. Recombinant baculovirus is used to 

10 infect Spodoptera frugiperda (Sf9) insect cells in most cases, or human hepatocytes, in some cases. 
Infection of the latter requires additional genetic modifications to baculovirus. (See Engelhard, E.K. et 
aL (1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 
7:1937-1945.) 

In most e;q)ression systems, PMMM is synthesized as a lusion protein with, e.g.,'ghitathione 

15 S-transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step, 
affinity-based purification of recombinant fusion protein from cmde cell lysates. GST, a 26-kilodalton 
enzyme firom Schistosoma iaponicum, enables the purification of fusion proteins on immobilized 
glutathione xmder conditions that maintain protein activity and antigenicity (Amersham Pharmacia 
Biotech). Following purification, the GST moiety can be proteolytically cleaved fcom PMMM at 

20 specifically engineered sites. FLAG, an S-anodno add peptide, enables immimoafGnity purification 
using commercially available monoclonal and polyclonal anti-FLAG antibodies (Eastman Kodak). 6- 
His, a stretch of six consecutive Mstidine residues, enables purification on metal-chelate resins 
(QIAGEN). Methods for protein ejipression and purification are discussed in Ausubel (1 995, supra> 
. ch. 1 0 and 1 6). Purified PMMM obtained by these noyethods can be used directly in the assays shown 

25 in Examples XVI, XWi XVm, and XEX where applicable. 
Xm. Functional Assays 

PMMM function is assessed by e:?q>ressing the sequences encoding PMMM at physiological^ 
elevated levels in mammalian cell culture systems. cDNA is subcloned into a mammalian expression 
vector containing a strong promoter that drives high levels of cDNA expression. Vectors of choice 

30 include PCMV SPORT (life Technologies) and PCR3, 1 (Invitrogen, Carlsbad CA), botii of which 
contain the cytomegalovirus promoter. 5-10 /^g of recombinant vector are transientiy transfected into 
a human cell line, for example, an endothelial or hematopoietic cell line, using either liposome 
formulations or electroporation. 1 -2 fj,g of an additional plasmid containing sequences encoding a 
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marker protein are co-transfected. Expression of a marker protein provides a means to distinguish 
transfected cells from nontransfected cells and is a reliable predictor of cDNA egression from the 
recombinant vector. Marker proteins of choice include, e.g.. Green Fluorescent Protdn (GFP; 
Qontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an automated, laser optics- 

5 based technique, is used to idendfy transfected cells expressing GFP or CD64-GFP and to evaluate 
the apoptotic state of the cells and other cellular properties. FCM detects and quantifies ttie iq>take of 
fluorescent molecules that diagnose events preceding or coincident with cell death. These events 
include changes in nuclear DNA content as measured by staining of DNA with propidium iodide; 
changes in cell size and granularity as measured by forward light scatter and 90 degree side light 

10 scatter; down-regulation of DNA synthesis as measured by decrease in bromodeoxyuridine uptake; 
alterations in egression of cell surface and intracellular proteins as measured by reactivity with, 
specific antibodies; and alterations in plasma membrane composition as measured by the binding of 
fluorescein-conjugated Annexin V protein to the cell surface. Methods in flow cytometry are 
discussed in Ormerod, M.G. (1994) Flow Cytometry , Oxford, New. York NY. 

15 The influence of PMMM on gene e}q)ression can be assessed using highly purified populations 

of cells transfected with sequences encoding PMMM and either CD64 or CD64-GFP. CD64 and 
CD64-GFP are esqpressed on the suiface of transfected cells and bind to conserved regions of human 
immunoglobulin G (IgG). Transfected cells are efficiently separated firom nontransfected cells using 
magnetic beads coated with either human IgG or antibody against CD64 (DYNAI^ Lake Success 

20 NY). mRNA can be purified from the cells using methods well known by those of skill in the art 
Expression of mRNA encoding PMMM and other genes of interest can be analyzed by northern 
analysis or microarray techniques. 
XIV. Production of PMMM Specific Antibodies 

PMMM substantially purified using polyaciylamide gel electrophoresis (PAGE; see, e.g., 

25 Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to 
immunize rabbits and to produce antibodies using standard protocols. 

Altematively, the PMMM ammo acid sequence is analyzed using LASERGENE software 
(DNASTAR) to determine regions of high immunogenicity, and a corresponding oligopeptide is 
synthesized and used to raise antibodies by means known to those of skill in the art. Methods for 

30 selection of appropriate epitopes, such as those near the C-terminus or in hydrophilic regions are well 
described in the art (See, e.g., Ausubel, 1995, supra , ch. 11.) 

Typically, oligopeptides of about 15 residues in length are synthesized using an ABI 431 A 
peptide synthesizer (Applied Biosystems) using EMOC chemistry and coupled to KLH (Sigma- 
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Aldrich, St Louis MO) by reaction with N-mateimidobenzoyl-N-hydroxysucciiiimide ester (MBS) to 
increase immunogenicity, fSee> e>g.> AusubeL 1995. supra, ) Rabbits are inununized with the 
oligopeptide-KLH coiiq)lex in conq)tete Freund's adjuvant Resulting antisera are tested for 
antipeptide and anti-PMMM activity by» for exanqple, binding the peptide or PMMM to a substrate, 
5 blockuig with 1 % BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat 
anti-rabbit IgG. 

XV. Purification of Naturally Occnrring PMMM Using Specific Antibodies 

Natural^ occurring or recombinant PMMM is substantialty purified by immunoaffinity 

chromatography using antibodies specific for PMMM. An immunoafBnity column is constructed by 
10 covalently coupling anti-PMMM antibody to an activated chromatographic resin, such as 

CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech). After the coupling, the resin is 

blocked and washed according to the manufacturer's instructions. 

Media containing PMMM are passed over the immunoaffinity column, and the column is 

washed under conditions that allow the preferential absorbance of PMMM (e.g., high ionic strength 
15 buffers in the presence of detergent). The column is eluted xmder conditions that dismpt 

antibody/PMMM bindmg (e.g., a buffer of pH 2 to pH 3, or a liigh concentration of a chaotrope, such 

as urea or thiocyanate ion), and PMMM is collected. 

XYI. Identification of Molecules Which Interact with PMMM 

PMMM, or biologically active fl:agments thereof, are labeled with ^^I Bolton-Hunter reagent 
20 (See, e.g., Bolton A.E. and W.M. Hunter (1973) Biochem. J. 133:529-539.) Candidate molecules 

previously arrayed in the wells of a multi-well plate are incubated with the labeled PMMM, washed, 

and any wells with labeled PMMM complex are assayed. Data obtained using different 

concentrations of PMMM are used to calculate values for the number, affinity, and association of 

PMMM with the candidate molecules. 
25 Alternatively, molecules interacting with PMMM are analyzed using the yeast two-hybrid 

system as described in Fields, S. and O. Song (1989) Nature 340:245-246, or using commercially 

available Wts based on the two-hybrid system, such as the MATCHMAKER system (Clontech). 

PMMM may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT) 

which enjploys the yeast two-hybrid system in a high-throughput manner to determine all interactions 
30 between the proteins encoded by two large libraries of genes (Nandabalan, K. et al. (2000) U.S. 

Patent No. 6,057,101). 

XVn. Demonstration of PMMM Activity 
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PMMM activity can be demonstrated using a generic inununoblotting strategy or through a 
variety of specific activity assays, some of which are outlined below. As a general approach, cell lines 
or tissues transfomoed with a vector containing PMMM coding sequences can be assayed for PMMM 
activity by inununoblotting. Transformed cells ajce denatured in SDS in the presence of fi- 
5 mercaptoelfaano], nucleic acids are removed by ethanol precipitation, and proteins are purified by 
acetone precq)itatiorL PeUets are resuspended in 20 mM Tris bufifer at pH 7.S and incubated with 
Protdn G-Sepharose pre-coated widi an antibody specific for PMMM. After washing, the Sepharose 
beads are boiled in electrophoresis sample buffer, and the eluted proteins subjected to SDS-PAGE. 
The SDS-PAGE is transferred to a membrane for inununoblotting, and the PMMM activity is 

10 assessed by visualizing and quantifying bands on the blot using the antibody specific for PMMM as the 
primary antibody and ^^I-labeled IgG specific for the primary antibody as the secondary antibody. 

PMMM kinase activity is measured by quantifying the phosphorylation of a protein substrate 
by PMMM in the presence of gamma-labeled ^^P-ATP. PMMM is incubated with the protein 
substrate, ^^-ATP, and an appropriate kinase buffer. The incorporated into the substrate is 

15 separated fi:om fi-ee ^^-ATP by electrophoresis and the incorporated ^^P is coimted using a 

radioisotope counter. Theamountof incorporated ^P is proportional to the activity of PMMM. A 
detennination of the specific amino acid residue phosphoiylated is made by phosphoamino acid 
analysis of the hydrolyzed protein. 

. PMMM phosphatase activity is measured by the hydrolysis of P-nitrophenyl phosphate 

20 (PNPP). PMMM is incubated together with PNPP in HEPES buffer pH 7.5, in the presence of 0. 1 % 
p-mercaptoelhanol at 37 for 60 min. The reaction is stopped by the addition of 6 ml of 10 N NaOH 
and the increase in light absorbance at 41 0 nm resulting fi:om the hydrolysis of PNPP is measured 
using a spectrophotometer. The increase in light absorbance is proportional to the activity of PMMM 
in the assay (Diamond, RH. et aL (1994) Mol. CeE BioL 14:3752-62). 

25 In the alternative, PMMM phosphatase activity is determmed by measuring the amount of 

phosphate removed from a phosphorylated protein substrate. Reactions are performed with 2 or 4 nM 
enzyme ma final volume of 30 |iil containing 60 mM Tris, pH 7.6, 1 mMEDTA, 1 mMEGTA,0.1% 
2-mercaptoethanol and 10 fiM substrate, ^^P-labeled on serine/threonine or tyrosine, as appropriate. 
Reactions are initiated with substrate and incubated at 30° C for 10-15 min. Reactions are quenched 

30 witii 450 |il of 4% (w/v) activated charcoal in 0.6 M HQ, 90 mM Na4P207, and 2 mM NaI^P04, then 
centrifuged at 12,000 x g for 5 min, Acid-sohible ^^i is quantified by liquid scintillation counting 
(Sinclair, C. et al. (1999) J. Biol. Chem. 274:23666-23672). 
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PMMM protease activity is measured by the hydrotysis of appropriate synthetic peptide 
substrates coajugated with various chroiuogemc molecules in which the degree of hydrolysis is 
quantified by spectiophotometric (or fhiorometric) absorption of ttie released diromophoie (Beynon, 
R.J. and J.S. Bond (i QQd\ Pmtftniytin En7: vmes: A Practical AoproadL Oxford University Press, New 

5 York, NY, pp.25-55). Peptide substrates are designed according to the category of protease activity 
as endopeptidase (serine, cysteine, aspartic proteases, or metalloproteases), aminopeptidase (leudne 
aminopq)tidase), or caibo;Q^eptidase (carboxypeptidases A and B, procollagen C-proteinase). 
Commonly used cbromogens are 2-n^hthylamine, 4-nitroaniline, and furylacrylic acid« Assays are 
performed at ambient temperature and contain an aliquot of the enzyme and the appropriate substrate 

10 in a suitable buffer. Reactions are carried out in an optical cuvette, and the increase/decrease in 
absorbance of the chromogen released during hydrolysis of the peptide substrate i^ measured. The 
change in absorbance is proportional to the enzyme activity in the assay. 

In the alternative, an assay for PMMM protease activity takes advantage of fluorescence 
resonance energy transfer (FRET) that occurs when one donor and one acceptor fluorophore with an 

15 appropriate spectral overlap are in close proximity. A flexible peptide linker containing a cleavage site 
specific for PMMM is fused between a red-shifted variant (RSGFP4) and a blue variant (BFP5) of 
Green Fluorescent Protein. This fiision protein has spectral properties that suggest energy transfer is 
occurring firom BEP5 to RSGFP4. When the fusion protein is incubated with PMMM, the substrate is 
cleaved, and the two fluorescent proteins dissociate. This is accompanied by a marked decrease in 

20 energy transfer which is quantified by comparing tiie emission spectra before and after the addition of 
PMMM (Mitra, R.D. et al (1996) Gene 173:13-17). This assay can also be performed in living cells. 
In this case the fluorescent substrate protein is e^qpressed constitutively in cells and PMMM is 
introduced on an inducible vector so that FRET can be monitored in the presence and absence of 
PMMM (Sagot, 1. et al (1999) FEBS Letters 447:53-57). 

25 An assay for ubiquitin hydrolase activity measures the hydrolysis of a ubiquitin precursor. The 

assay is performed at ambient temperature and contains an aliquot of PMMM and the appropriate 
substrate in a suitable buffer. Chemically synthesized human ubiquitin-valine may be used as 
substrate, Qeavage of the C-terminal valine residue from ttie substrate is monitored by capillary 
electrophoresis (Franldin, K. et al. (1997) Anal. Biochem. 247:305-309). 

30 PMMM protease inhibitor activity for alpha 2-HS-glycoprotein (AHSG) can be measured as a 

decrease in osteogenic activity in dexamethasone-treated rat bone marrow cell cultures (dex-RBMC). 
Assays are carried out in 96-well culture plates containing minimal essential medium supplemented 
witii 15% fetal bovine serum, ascorbic acid (50 IJLg/ml), antibiotics (100 pg/ml penicillin G, 50 jig/ml 
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gentamidn, 0.3 jig/ml fungizoiie), 10 wM B-glycerophosphate, dexamethasone (10^ M) and various 
concentrations of PMMM for 12-14 days. MineraHzed tissue formation in tbe cultures is quantified by 
measuring the absorbance at 525 nm using a 96-well plate reader (Binkert, C. et aL supra) . 

PMMM protease inhibitor activity fbr inter-aJ^ha-trypsin inhibitor (TTI) can be measured by a 
5 continuoiis spectrophotonxetric rate detennination of tiypsin activity The assay is performed at 
ambient teiiq>erature in a quartz cuvette in pH 7.6 assay buffer containing 63 mM sodium phosphate^ 
0.23 mM N Orbenzoyle-L-arginine ethyl ester, 0.06 mM hydrochloric add, 100 units trypsin, and 
various concentrations of PMMM. Immediately after mixing by inversion, the increase in A^ssjoa^s 
recorded for approximately 5 minutes and the enzyme activity is calculated (Bergmeyer, H.U. et aL 

10 (1974)Meth.Enzym. Anal. 1:515-516). 

PMMM isomerase activity such as peptidyl prolyl cis/tra?is isomerase activity can be assayed 
by an enzyme assay described by Rahfeld,J.U.,etaL (1994) (FEES Lett. 352:180-184). The assay 
is performed at 10 ''C in 35 mM HEPES buffer, pH 7.8, containing chymotrypsin (0,5 mg/ml) and 
PMMM at a variety of concentrations. Under these assay conditions, the substrate, Suc-Ala-Xaa- 

15 Pro-Phe-4-NA, is in equilibrium with respect to the prolyl bond, with 80-95% in trans and 5-20% in 
CIS conformation. An aliquot (2 jU) of the substrate dissolved in dimethyl sulfoxide (10 mg/ml) is 
added to the reaction mixture described above. Only the cis isomer of the substrate is a substrate for 
cleavage by chymottypsin. Thus, as the substrate is isomerized by PMMM, the product is cleaved by 
chymotrypsin to produce 4-nitFoanilide, which is detected by it's absorbance at 390 nm. 4-nitroanilide 

20 appears in a time-dependent and a PMMM concentration-dependent manner. 

PMMM galactosyltransferase activity can be determined by measuring the transfer of 
radiolabeled galactose from UDP-galactose to a GlcNAc-terminated oligosaccharide chain (Kolbinger, 
F. et al (1998) J. Biol. Ghent 273:58-65). The sample is incubated with 14 \i\ of assay stock solution 
(180 mM sodium cacodylate, pH 6.5, 1 mg/ml bovine serum albumin, 0.26 mM UDP-galactose, 2 |il of 

25 UDP-pH]galactose), 1 |li1 of MnClj (500 mM), and 2.5 ^il of GlcNAcP0-(CH2)8-C02Me (37 mg/ml in 
dimethyl sulfoxide) for 60 minutes at 37 °C. The reaction is quenched by the addition of 1 ml of water 
and loaded on a CIS Sep-Pak cartridge (Waters), and the colmnn is washed twice with 5 ml of water 
to remove unreacted UDP-pH]galactose. The pHjgalactosylated GlcNAcP0-(Ciy g-CO^Me 
remains bound to the column during the water washes and is eluted with 5 ml of methanol. 

30 Radioactivity in the eluted material is measured by liquid scintillation counting and is proportional to 
galactosyltransferase activity in the starting sample. 

PMMM induction by heat or toxins may be demonstrated using primary cultures of human 
fibroblasts or human cell Imes such as CCH3, HEK293, or HEP G2 (ATCC). To heat induce 
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PMMM ejqpression, aliquots of cells are incubated at 42 °C for 15, 30, or 60 minutes. Control aliquots 
are incubated at 37 °C for the same time periods. To induce PMMM expression by toxins, aliquots of 
cells are treated with 100 jiM arsenite or 20 roM azetidine-2-carboxylic acid for 0, 3, 6, or 12 hours. 
After e;q)0sure to heat, arsenite, or ttie amino add analogue, samples of the treated cells are 

S harvested and cell lysates prepared for anafysis by western blot Cells are lysed m lysis buffer 

containmg 1% Nonidet P-40, 0.15 M NaCl, 50 mM Tris-HO, 5 mM EDTA, 2 mM N-ethyhnaldmide, 
2 mM phenylmethylsulfonyl fluoride, 1 mg/ml leupeptin, and 1 mg^ pepstatin. Twenty micrograms of 
the ceU lysate is separated on an 8% SDS-PAGE gel and tran^ened to a membrane. After blocking 
with 5% nonfat dry DMlk^hosphate-buffered saline for 1 h, the membrane is incubated overnight at 

10 4°C or at room temperature for 2-4 hours with an appropriate dilution of anti-PMMM serum in 2% 
nonfat dry milk^hosphate-buffered saline. The membrane is then washed and incubated with a 
1 :1000 dilution of horseradish peroxidase-conjugated goat anti-rabbit IgG in 2% diy 
milk/phosphate-buffered salme. After washing with 0.1 % Tween 20 in phosphate-buffered saline, the 
PMMM protein is detected and compared to controls using chemiluminescence. 

15 XVni. Identification of PMMM Substrates 

Phage display libraries can be tised to identify optimal substrate sequences for PMMM. A 
random hexamer followed by a linker and a known antibody epitope is cloned as an N-terminal 
extension of gene IE in a filamuentous phage library. Gene HI codes for a coat protein, and the epitope 
will be displayed on the surface of each phage particle. The library is incubated with PMMM under 

20 proteolytic conditions so that the epitope win be removed if the hexamer codes for a PMMM cleavage 
site. An antibody tlmt recognizes the q)itope is added along with immobilized protein A. Uncleaved 
phage, wMch still bear the epitope, are removed by centrifugation. Phage in the supernatant are then 
amplified and undergo several more rounds of screenmg. Individual phage clones are then isolated 
and sequenced. Reaction kmetics for these pq>tide substrates can be studied using an assay in 

25 Example XVn, and an optimal cleavage sequence can be derived (Ke, S.H. et al. (1 997) J. BioL 
Chem. 272:16603-16609). 

To screen for in vivo PMMM substrates, this method can be expanded to screen a cDNA 
expression library displayed on the surface of phage particles (TJSELECn^lO'3 Phage display 
vector, Novagen, Madison, WI) or yeast cells (pYDl yeast display vector kit, Invitrogen, Carlsbad, 

30 CA). In this case, entire cDNAs are fused between Gene III and the appropriate epitope. 
XIX. Identification of PMMM Inhibitors 

Compomids to be tested are arrayed in the wells of a multi-well plate in varying 
concentrations along with an appropriate buffer and substrate, as described in the assays in Example 
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XVn. PMMM activity is measured for each well and the ability of each compound to inhibit PMMM 
activity can be determined, as well as the dose-response kmetics. This assay could also be used to 
identify molecules which enhance PMMM activity. 

In tiie alternative, phage display libraries can be used to soreen for pqptide PMMM inhibitors. 
Candidates are found among peptides which bind tightiy to a protease. In this case, multi-well plate 
weDs are coated with PMMM and incubated with a random peptide phage display library or a cyclic 
peptide library (Koivunen, E. et aL (1999) Nature Biotech 17:768-774). Unbound phage are washed 
away and selected phage amplified and rescreened for several more rounds. Candidates are tested 
for PMMM inhibitory activity using an assay described in Example XVII. 

Various modifications and variations of the described metiiods and systems of the invention 
wiU be apparent to those skilled in the art without departing fi:om the scope and spirit of the invention. 
Although the invention has been described in connection with certain embodiments, it should be 
understood that the invention as claimed should not be unduly limited to such specific embodiments. 
Indeed, various modifications of the described modes for carrying out the invention which are obvious 
to those skilled in molecular biology or related fields are intended to be widiin the scope of the 
following claims. 
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What is claimed is: 

1 . An isolated polypeptide selected from the groiq) consisting of: 

a) a pol^eptide comprising an amino acid sequence selected from the group consisting of 
5 SEQIDN0:l-8, 

b) a polypeptide conqprising a naturally occurring amino acid sequence at least 90% identical 
to an amino add sequence selected from the group consisting of SEQ ID N0:l-8» 

c) a biological^ active fragment of a polypeptide having an amino acid sequence selected 
fiDmthe group consisting of SEQ ID NO: 1-8, and 

10 d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from 

the group consisting of SEQ ID N0:1 -8. 

2, An isolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO: 1-8. 
15 3. An isolated potynucleotide encoding a polypeptide of claim 1 . 

4. An isolated polynucleotide encoding a polypeptide of claim 2. 

5. An isolated potynucleotide of claim 4 selected from the group consisting of SEQ ID N0:9- 

.* 

20 16. 

6. A recombinant polynucleotide comprising a promoter sequence operably linked to a 
polynucleotide of claim 3 . 

25 7. A cell transfonned^th a recombinant polynucleotide of claim 6. 

8. A transgenic organism comprising a recombinant polynucleotide of claim 6. 

9. A method for producing a polypeptide of claim 1 , the method comprising: 

30 a) culturing a cell imder conditions suitable for expression of the polypeptide, wherein said cell 

is transformed with a recombinant polynucleotide, and said recombinant polynucleotide comprises a 
promoter sequence operably linked to a polynucleotide encoding the polypeptide of claim 1, and 
b) recovering the polypeptide so expressed. 
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1 0. An isolated antibody which specifically binds to a pol^eptide of claim 1 . 

1 1 . An isolated polynucleotide selected from the gjmp consisting of: 

a) a polynucleotide con:q)nsing a polynucleotide sequence selected from the group consisting 
5 ofSEQIDNO:9-16, 

b) a polynucleotide comprising a natural^ occurring pofynucleotide sequence at least 90% 
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:9*16, 

c) a polynucleotide con5)lementary to a polynucleotide of a), 

d) a polynucleotide complementary to a polynucleotide of b), and 
10 e) au RNA equivalent of a)-d). 

12. An isolated polynucleotide comprising at least 60 contiguous nucleotides of a 
polynucleotide of claim 11. 

15 13. A method for detecting a target polynucleotide in a sample, said target polynucleotide 

having a sequence of a polynucleotide of claim 11, the method comprising: 

a) hybridizing the sample with a probe comprising at least 20 contiguous nucleotides 
cpmprising a sequence conq)lementary to said target pofynucleotide m the san:q>le, and which probe 
specifically hybridizes to said target polynucleotide, under conditions whereby a hybridization complex 

20 is formed between said probe and said target polynucleotide or fragments thereof, and 

b) detecting the presence or absence of said hybridization con^lex, and, optionally, if present, 
the amount thereof. 

14. A method of claim 13, wherein the probe comprises at least 60 contiguous nucleotides. 

15. A method for detecting a target polynucleotide in a san^le, said target polynucleotide 
having a sequence of a polynucleotide of claim 1 1, the method comprising: 

a) amplifying said target polynucleotide or fragment thereof using polymerase chain reaction 
amplification, and 

b) detecting the presence or absence of said amplified target polynucleotide or fragment 
thereof, and, optionally, if present, the amount thereof. 
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16. A composition con^iising a poltj^eptide of claim 1 and a phannaceutically acceptable 
excipienL 

17. A composition of claim 1 6, wherein the polypeptide has an amino acid sequence selected 
5 from the group consisting of SEQ ID N0:l-8. 

18. A method for treating a disease or condition associated with decreased eiqpression of 
functional PMMM, comprising administering to a patient in need of such treatment the con^osition of 
claim 16. 

1 9. A method for screening a compound for effectiveness as an agonist of a polypeptide of 
claim 1, the method comprising: 

a) exposing a sample comgprisrag a polypeptide of claim 1 to a compound, and 

b) detecting agonist activity in the sample. 

20. A composition comprising an agonist compound identified by a method of claim 19 and a 
phannaceutically acceptable excipient 

21 . A metiiod for treating a disease or condition associated witii decreased expression of 

20 functional PMMM, comprising administering to a patient in need of such treatment a composition of 
claim 20. 

22. A method for screening a compound for effectiveness as an antagonist of a polypeptide 
of claim 1, the method coiiq)rising: 

25 a) e}q)osing a sample comprising a polypeptide of claim 1 to a compound, and 

b) detecting antagonist activity in the sample. 

23. A composition comprising an antagonist compound identified by a method of claim 22 and 
a phannaceutically acceptable excipient. 

30 

24. A method for treating a disease or condition associated with overexpression of functional 
PMMM, comprising administering to a patient in need of such treatment a composition of claim 23. 
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h 

25. A method of screening for a compound that specifically binds to fhe polypeptide of claim 
1, said method coiiQ)rising the steps o£ 

a) combining the polypeptide of claim 1 with at least one test compomid under suitabte 
conditions, and 

5 b) detecting binding of the polypeptide of claim 1 to the test conq)ound, thereby identifying a 

compoimd that specifically binds to the polypeptide of claim 1 . 

26. A method of screening for a compound that modulates the activity of the polypeptide of 
claim 1» said method comprising: 

a) combining the polypeptide of claim 1 with at least one test compound under conditions 
permissive for the activity of the polypeptide of claim 1 , 

b) assessing the activity of the polypeptide of claim 1 in the presence of the test compound, 

and 

c) comparing the activity of the polypeptide of claim 1 in the presence of the test compound 
with the activity of the polypeptide of claim 1 in the absence of the test compound, wherein a change 
in the activity of the polypeptide of claim 1 in the presence of the test compound is indicative of a 
conq>ound that modulates the activity of the polypeptide of claim 1 . 

27. A method for screening a compound for effectiveness in altering expression of a target 
20 polynucleotide, wherein said target polynucleotide comprises a sequence of claim S, the method 

comprising! 

a) e^qposing a sample comprising the target poljmucleotide to a compound, under conditions 
suitable for the e^qpression of the target polynucleotide, 

b) detecting altered expression of the target polynucleotide, and 

75 c) comparing the expression of the target polynucleotide in the presence of varying amounts 

of the compound and in the absence of tlie conq)ound. 

28. A method for assessing toxicity of a test compoimd, said method comprising: 
a) treating a biological sample containing nucleic acids with the test compound; 

30 b) hybridizing the nucleic acids of fhe treated biological sample with a probe comprising at 

least 20 contiguous nucleotides of a polynucleotide of claim 1 1 under conditions whereby a specific 
hybridization conqplex is formed between said probe and a target polynucleotide in the biological 
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saiiq)le, said target polynucleotide comprising a polynucleotide sequence of a polynucleotide of claim 
1 1 or fragment thereof; 

c) quantifying the amount of hybridization complex; and 

d) comparing the amount of hybridization complex in the treated biological sample with the 

5 amount of hybridization complex in an untreated biological sample, wherein a difference in the amount 
of hybridization complex in the treated biological sample is indicative of toxicity of the test compound. 

29. A diagnostic test for a condition or disease associated with the expression of PMMM in a 
biological sample conq)rising the steps of: 
10 a) combining the biological sample with an antibody of claim 10, under conditions suitable for 

the antibody to bind the polypeptide and form an antibodytpolypeptide complex; and 

b) detecting the complex, wherein the presence of the complex correlates with the presence 
of the polypeptide in the biological sample. 

15 30. Theantibodyof claim 10, wherein the antibody is: 

a) a chimeric antibody, 

b) a single chain aiitibody, 

c) a Fab fragment, 

d) a F(ab*)2 fragment, or 
20 e) a humanized antibody. 

31. A composition comprising an antibody of claim 10 and an acceptable excipient 

32. A method of diagnosing a condition or disease associated with the expression of PMMM 
25 in a subject, comprising administering to said subject an effective amount of the composition of claim 

31. 

33. A composition of claim 31, wherein the antibody is labeled. 

30 34. A method of diagnosing a condition or disease associated with the expression of PMMM 

in a subject, comprismg administering to said subject an effective amount of the conq)osition of claim 
33. 
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35. A method of preparing a polyclonal antibody with the specificity of the antibody of claim 
10 comprising: 

a) immunizing an animal with a polypeptide having an amino acid sequence selected from the 
group consisting of SEQ ID N0:l-8, or an ioamunogenic fragment thereof, under conditions to elicit an 

5 antibody response; 

b) isolating antibodies from said animal; and 

c) screening the isolated antibodies with the polypeptide, thereby identifying a polyclonal 
antibody which binds specifically to a polypeptide having an amino acid sequence selected from the 
group consisting of SEQ ID N0:l-8. 

10 

36. Anantibodyproducedby a method of claim 35. 

37. A coitq>osition con^rising the antibody of claim 36 and a suitable carrier. 

15 38. A method of making a monocloiml antibody with the specificity of the antibody of claim 

10 comprising: 

a) immunizing an animal with a polypeptide haviag an amino acid sequence selected from the 
group consisting of SEQ ID NO:l-8/or an immunogenic fragment thereof, imder conditions to elicit an 
antibody response; 
20 b) isolating antibody producing cells from the animal; 

c) fiising the antibody producing cells with immortalized cells to form monoclonal antibody- 
producing hybridoma cells; 

d) culturing the hybridoma cells; and 

e) isolating from the culture monoclonal antibody which binds specifically to a polypeptide 
25 having an amino acid sequence selected from the group consisting of SEQ ID N0:l-8. 

39. A monoclonal antibody produced by a method of claim 38. 

40. A compoisition comprising the antibody of claim 39 and a suitable carrier. 

30 

41 . The antibody of claim 10, wherem the antibody is produced by screemng a Fab expression 

library, 
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42. The antibody of claim 10, wherein flie antibody is produced by screening a recombinant 
immunoglobulin library. 

43. A method for detecting a polypeptide having an amino add sequence selected from the 
5 group consisting of SEQ ID N0:l-8 in a sample, comprising the steps of: 

a) incubating the antibody of claim 10 with a sample under conditions to allow specific binding 
of the antibody and the polypeptide; and 

b) detecdng specific binding, wherein specific binding indicates the presence of a pol^eptide 
having an amino acid sequence selected fix)m the group consisting of SEQ ID NO: 1-8 in the sanq)Ie. 

10 

44. A method of purifying a polypeptide having an amino add sequence selected from the 
group consisting of SEQ ID N0:l-8 from a sanqple, the method comprising: 

a) incubating the antibody of claim 10 with a sample imder conditions to allow specific binding 
of the antibody and the polypeptide; and 
15 b) separating the antibody from the sample and obtaining the purified polypeptide having 

amino acid sequence selected from the group consisting of SEQ ID N0:l-8. 

45. A polypeptide of claim 1, comprismg the amino add sequence of SEQ ID N0:1. 
20 46. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ED N0:2. 

47. A polypeptide of claim 1 , comprising the amino acid sequence of SEQ ID NO:3. 

48. A polypeptide of claim 1 , comprising the amino acid sequence of SEQ ID N0:4. 

25 

49. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID N0:5. 

50. A po^eptide of claim 1, comprising the amino acid sequence of SEQ ID N0:6. 
30 51 . A pofepeptide of claim 1 , comprising the amino add sequeoce of SEQ ID N0:7. 

52. A polypeptide of claim 1 , comprising the amino acid sequence of SEQ ID N0:8. 
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53. A polynucleotide of claim 1 1, comprising the polynucleotide sequence of SEQ ED N0:9. 

54. A polynucleotide of claim 11, conq)rising the polynucleotide sequence of SEQ ID NO:10. 

55. A polynucleotide of claim 1 1 , conq)rising the polynucleotide sequence of SEQ E> N0;1 1 . 

56. A polynucleotide of claim 1 1 , con^rising the polynucleotide sequence of SEQ ID NO: 1 2. 

57. A polynucleotide of claim 11, con5)iising the polynucleotide sequence of SEQ ID N0:13. 

58. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO: 14. 

59. A polynucleotide of claim 1 1, con:q>rising the polynucleotide sequence of SEQ ID N0:15. 

60. A polynucleotide of claim 1 1, comprising the polynucleotide sequence of SEQ ID NO: 16. 
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<130> PF-0800 PCT 

<140> To Be Assigned 
<141> Herewith 

<150> 60/215,652; 60/242,199 
<151> 2000-06-30; 2000-10-20 

<160> 16 

<170> PERL Program 

<210> 1 

<211> 94 

<212> PRT 

<:213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Incyte ID No: 1322132CD1 

<400> 1 

Met Ala Ala Phe Pro His Lys lie lie Phe Phe Leu Val Cys Ser 

15 10 15 

Thr Leu Thr His Val Ala Phe Ser Gly . lie Phe Asn Lys Arg Asp 

20 25 30 

Phe Thr Arg Tzp Pro Lys Pro Arg Cys Lys Met Tyx lie Pro Leu 

35 40 45 

Asp Pro Asp Tyr Asn Ala Asp Cys Pro Asn Val Thr Ala Pro Val 

50 55 60 

Cys Ala Ser Asn Gly His Thr Phe Gin Asn Glu Cys Phe Phe Cys 

65 70 75 

Val Glu Gin Arg Glu Phe His Tyr Arg He Lys Phe Glu Lys Tyr 

80 85 90 
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Gly Lys Cys Asp 



<210> 2 
<211> 300 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> inisc_feature 

<223> Incyte ID No: 1557850CD1 

<400> 2 

Met Leu Ala Lys Ala Cys Cys Gin Leu His Ser Leu Asp Leu Gin 
15 10 15 

His Ser Met Val Glu Ser Thr Ala Val Val Ser Phe Leu Glu Glu 
20 25 30 

Ala Gly Ser Arg Met Arg Lys Leu Trp Leu Thr Tyr Ser Ser Gin 
35 40 45 

Thr Thr Ala He Leu Gly Ala Leu Leu Gly Ser Cys Cys Pro Gin 
50 55 60 

Leu Gin Val Leu Glu Val Ser Thr Gly He Asn Arg Asn Ser He 
65 70 75 

Pro Leu Gin Leu Pro Val Glu Ala Leu Gin Lys Gly Cys Pro Gin 
80 85 90 

Leu Gin Val Leu Arg Leu Leu Asn Leu Met Trp Leu Pro Lys Pro 
95 100 105 

Pro Gly Arg Gly Val Ala Pro Gly Pro Gly Phe Pro Ser Leu Glu 

110 115 120 

Glu Leu Cys Leu Ala Ser Ser Thr Cys Asn Phe Val Ser Asn Glu 

125 130 ' 135 

Val Leu Gly Arg Leu Leu His Gly Ser Pro Asn Leu Arg Leu Leu 

140 145 150 

Asp Leu Arg Gly Cys Ala Arg He Thr Pro Ala Gly Leu Gin Asp 

155 160 165 

Leu Pro Cys Arg Glu Leu Glu Gin Leu His Leu Gly Leu Tyr Gly 

170 175 180 

Thr Ser Asp Arg Leu Thr Leu Ala Lys Glu Gly Ser Pro Phe Leu 

185 190 195 

Thr Gin Lys Trp Cys His Thr Leu Arg Glu Leu Asp Leu Ser Gly 

200 205 210 

Gin Gly Phe Ser Glu Lys Asp Leu Glu Gin Ala Leu Ala Ala Phe 

215 220 225 

Leu Ser Thr Pro Gly Gly Ser His Pro Ala Leu Cys Ser Leu Asn 

230 235 240 

Leu Arg Gly Thr Arg Val Thr Pro Ser Thr Val Ser Ser Val He 

245 250 255 

Ser Ser Cys Pro Gly Leu Leu Tyr Leu Asn Leu Glu Ser Cys Arg 

260 265 270 

Cys Leu Pro Arg Gly Leu Lys Arg Ala Tyr Arg Gly Leu Glu Glu 

275 280 285 

Val Gin Trp Cys Leu Glu Gin Leu Leu Thr Ser Pro Ser Pro Ser 

290 295 300 



<210> 3 
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<211> 434 
<212> PRT 

<213> Hoxno sapiens 

<220> 

<221> misc^feature 

<223> Incyte ID No: 3205649CD1 

<400> 3 

Met Leu Pro Ala Arg Cys Ala Arg Leu Leu Thr Pro His Leu Leu 
15 10 15 

Leu Val Leu Val Gin Leu Ser Pro Ala Arg Gly His Arg Thr Thr 
20 25 30 

Gly Pro Arg Phe Leu lie Ser Asp Arg Asp Pro Gin Cys Asn Leu 
35 40 45 

His Cys Ser Arg Thr Gin Pro Lys Pro lie Cys Ala Ser Asp Gly 
50 55 60 

Arg Ser Tyr Glu Ser Met Cys Glu Tyr Gin Arg Ala Lys Cys Arg 
65 70 75 

Asp Pro Thr Leu Gly Val Val His Arg Gly Arg Cys Lys Asp Ala 
80 85 90 

Gly Gin Ser Lys Cys Arg Leu Glu Arg Ala Gin Ala Leu Glu Gin 
95 100 105 

Ala Lys Lys Pro Gin Glu Ala Val Phe Val Pro Glu Cys Gly Glu 

110 115 120 

Asp Gly Ser Phe Thr Gin Val Gin Cys His Thr Tyr Thr Gly Tyr 

125 130 135 

Cys Trp Cys Val Thr Pro Asp Gly Lys Pro lie Ser Gly Ser Ser 

140 145 150 

Val Gin Asn Lys Thr Pro Val Cys Ser Gly Ser Val Thr Asp Lys 

155 160 165 

Pro Leu Ser Gin Gly Asn Ser Gly Arg Lys Asp Asp Gly Ser Lys 

170 175 180 

Pro Thr Pro Thr Met Glu Thr Gin Pro Val Phe Asp Gly Asp Glu 

185 190 195 

lie Thr Ala Pro Thr Leu Trp lie Lys His Leu Val lie Lys Asp 

200 205 ' 210 

Ser Lys Leu Asn Asn Thr Asn lie Arg Asn Ser Glu Lys VeLL Tyr 

215 ' 220 225 

Ser Cys Asp Gin Glu Arg Gin Ser Ala Leu Glu Glu Ala Gin Gin 

230 235 240 

Asn Pro Arg Glu Gly He Val He Pro Glu Cys Ala Pro Gly Gly 

245 250 255 

Leu Tyr Lys Pro Val Gin Cys His Gin Ser Thr Gly Tyr Cys Trp 

260 265 270 

Cys Val Leu Val Asp Thr Gly Arg Pro Leu Pro Gly Thr Ser Thr 

275 280 285 

Arg Tyr Val Met Pro Ser Cys Glu Ser Asp Ala Arg Ala Lys Thr 

290 295 300 

Thr Glu Ala Asp Asp Pro Phe Lys Asp Arg Glu Leu Pro Gly Cys 

305 310 315 

Pro Glu Gly Lys Lys Met Glu Phe He Thr Ser Leu Leu Asp Ala 

320 325 330 

Leu Thr Thr Asp Met Val Gin Ala He Asn Ser Ala Ala Pro Thr 

335 340 345 

Gly Gly Gly Arg Phe Ser Glu Pro Asp Pro Ser His Thr Leu Glu 
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350 




355 




360 


Glu Ara Val Val 


His 


Trp Tyr Phe 


Ser Gin 


Leu As"D Seir A^n 


Ser 




365 


370 




O f J 


Qc»^ 3Vsn IVsn TT^ 


Asn 


Lys Arg Glu Met Lys 


Ptq I Phe Lvs Attt 


ly I. 








385 






Val Lys Lys Lys 


Ala 


Lys Pro Lys 


Lys Cys 


Ala Arg Arg Phe 


Thr 




395 




400 




405 


Asp Tyr Cys Asp 


Leu 


Asn Lys Asp 


Lys Val 


lie Ser Leu Pro 


Glu 




410 




415 




420 


Leu Lys Gly Cys 


Leu 


Gly Val Ser 


Lys Glu 


Gly Arg Leu Val 






425 




430 







<210> 4 

<211> 417 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Incyte ID No: 4383675CD1 



<400> 4 

Met Ala Ser Tyr Leu Ty^: Gly Val Leu Phe Ala Val Gly Leu Cys 
15 10 15 

Ala Pro lie Tyr Cys Val Ser Pro Val Asn Ala Pro Ser Ala Tyr 
20 25 30 

Pro Arg Pro Ser Ser Thr Lys Ser Thr Pro Ala Ser Gin Val Tyr 
35 40 45 

Ser Leu Asn Thr Asp Phe Ala Phe Arg Leu Tyr Arg Arg Leu Val 
50 55 60 

Leu Glu Thr Pro Ser Gin Asn lie Phe Phe Ser Pro Val Ser Val 
65 70 75 

Ser Thr Ser Leu Ala Met Leu Ser Leu Gly Ala His Ser Val Thr 
80 85 . 90 

Lys Thr Gin lie Leu Gin Gly Leu Gly Phe Asn Leu Thr His Thr 
95 100 105 

Pro Glu Ser Ala lie His Gin Gly Phe Gin His Leu Val His Ser 
110 115 120 

Leu Thr Val Pro Ser Lys Asp Leu Thr Leu Lys Met Gly Ser Ala 
125 130 135 

Leu Phe Val Lys Lys Glu Leu Gin Leu Gin Ala Asn Phe Leu Gly 
140 145 150 

Asn Val Lys Arg Leu Tyr Glu Ala Glu Val Phe Ser Thr Asp Phe 
155 160 165 

Ser Asn Pro Ser lie Ala Gin Ala Arg lie Asn Ser His Val Lys 
170 175 180 

Lys Lys Thr Gin Gly Lys Val Val Asp lie He Gin Gly Leu Asp 
185 190 195 

Leu Leu Thr Ala Met Val Leu Val Asn His He Phe Phe Lys Ala 
200 205 210 

Lys Trp Glu Lys Pro Phe His Leu Glu Tyr Thr Arg Lys Asn Phe 
215 220 225 

Pro Phe Leu Val Gly Glu Gin Val Thr Val Gin Val Pro Met Met 
23.0 235 240 

His Gin Lys Glu Gin Phe Ala Phe Gly Val Asp Thr Glu Leu Asn 
245 250 255 
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Cys Phe Val Leu Gin Met 
260 

Phe Val Leu Pro Ser Lys 

275 

Leu Ser Ala Arg Thr Leu 
290 

Arg Trp lie Glu Val Phe 
305 

Tyr Asn Leu Glu Thr lie 
320 

Phe Asp Lys Asn Ala Asp 

335 

Leu Gin Val Ser Lys Ala 
350 

Glu Glu Gly Thr Glu Ala 
365 

Val Arg Ser Lys Asp Gly 
380 

Arg Thr Phe Leu Met Met 
395 

Leu Phe Leu Gly Lys Val 
410 

<210> 5 
<211> 649 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> 2nisc_feature 
<223> Incyte ID No: 5426002CD1 

<400> 5 



Met 


Ala 


Gin 


Tyr 


Gly 


His 


Pro 


Ser Pro L^u 


Gly Met Ala Ala Arg 


1 








5 






10 


15 


Glu 


Glu 


Leu 


Tyr 


Ser 


Lys 


Val 


Thr Pro Arg 


Arg Asn Arg Gin Gin 










20 






25 


30 


Arg 


Pro 


Gly 


Thr 


lie 


Lys 


His 


Gly Ser Ala 


Leu Asp Val Leu Leu 










35 






40 


45 


Ser 


Met 


Gly 


Phe 


Pro 


Arg 


Ala 


Arg Ala Gin 


Lys Ala Leu Ala Ser 










50 






55 


60 


Thr 


Gly 


Gly 


Arg 


Ser 


Val 


Gin 


Ala Ala Cys 


Asp Trp Leu Phe Ser 










65 






70 


75 


His 


Val 


Gly 


Asp 


Pro 


Phe 


Leu 


Asp Asp Pro 


Leu Pro Arg Glu Tyr 










80 






85 


90 


Val 


Leu 


Tyr 


Leu 


Arg 


Pro 


Thr 


Gly Pro Leu 


Ala Gin Lys Leu Ser 










95 






• 100 


105 


Asp 


Phe 


Trp 


Gin 


Gin 


Ser 


Lys 


Gin He Cys 


Gly Lys- Asn Lys Ala 










110 






115 


120 


His 


Asn 


He 


Phe 


Pro 


His 


He 


Thr Leu Cys 


Gin Phe Phe Met Gys 










125 






130 


135 


Glu 


Asp 


Ser 


Lys 


Val 


Asp 


Ala 


Leu Gly Glu 


Ala Leu Gin Thr Thr 










140 






145 


150 


Val 


Ser 


Arg 


Trp 


Lys 


Cys 


Lys 


Phe Ser Ala 


Pro Leu Pro Leu Glu 










155 






160 


165 


Leu 


Tyr 


Thr 


Ser 


Ser 


Asn 


Phe 


He Gly Leu 


Phe Val Lys Glu Asp 



Asp Tyr 
Gly Lys 
He Lys 
He Pro 
Leu Pro 
Phe Ser 
Thr His 
Thr Ala 
Pro Ser 
He Thr 
Glu Asn 



Lys Gly 

265 
Met Arg 
' 280 
Trp Ser 

295 
Arg Phe 

310 
Lys Met 

325 
Gly He 

340 
Lys Ala 

355 
Ala Thr 

370 
Tyr Phe 

385 
Asn Lys 

400 
Pro Thr 

415 



Asp Ala 
Gin Leu 
His Ser 
Ser He 
Gly He 
Ala Lys 
Val Leu 
Thr Thr 
Thr Val 
Ala Thr 
Lys Ser 



Val Ala Phe 
270 

Glu Gin Ala 
285 

Leu Gin Lys 
300 

Ser Ala Ser 
315 

Gin Asn Ala 
330 

Arg Asp Ser 
345 

Asp Val Ser 
360 

Lys Phe He 
375 

Ser Phe' Asn 
390 

Asp Gly He 
405 
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170 175 180 

Ser Ala Glu Val Leu Lys Lys Phe Ala Ala Asp Phe Ala Ala Glu 

185 190 195 

Ala Ala Ser Lys Thr Glu Val His Val Glu Pro His Lys Lys Gin 

200 205 210 

Leu His Val Thr Leu Ala Tyr His Phe Gin Ala Ser His Leu Pro 

215 220 225 

Thr Leu Glu Lys Leu Ala Gin Asn lie Asp Val Lys Leu Gly Cys 

230 235 240 

Asp Trp Val Ala Thr lie Phe Ser Arg Asp lie Arg Phe Ala Asn 

245 250 255 

His Glu Thr Leu Gin Val lie oyr Pro Tyr Thr Pro Gin Asn Asp 

260 265 270 

Asp Glu Leu Glu Leu Val Pro Gly Asp Phe lie Phe Met Ser Pro 

275 280 285 

Met Glu Gin Thr Ser Thr Ser Glu Gly Trp lie Tyr Gly Thr Ser 

290 295 300 

Leu Thr Thr Gly Cys Ser Gly Leu Leu Pro Glu Asn Tyr lie Thr 

305 310 315 

Lys Ala Asp Glu Cys Ser Thr Trp lie Phe His Gly Ser Tyr Ser 

320 325 330 

lie Leu Asn Thr Ser Ser Ser Asn Ser Leu Thr Phe Gly Asp Gly 

335 340 345 

Val Leu Glu Arg Arg Pro Tyr Glu Asp Gin Gly Leu Gly Glu Thr 

350 355 360 

Thr Pro Leu Thr lie lie Cys Gin Pro Met Gin Pro Leu Arg Val 

365 370 375 

Asn Ser Gin Pro Gly Pro Gin Lys Arg Cys Leu Phe Val Cys Arg 

380 385 390 

His Gly Glu Arg Met Asp Val Val Phe Gly Lys Tyr Trp Leu Ser 

395 400 405 

Gin Cys Phe Asp Ala Lys Gly Arg Tyr lie Arg Thr Asn Leu Asn 

410 415 420 

Met Pro His Ser Leu Pro Gin Arg Ser Gly Gly Phe Arg Asp Tyr 

425 430 435 

Glu Lys Asp Ala Pro lie Thr Val Phe Gly Cys Met Gin Ala Arg 

440 445 450 

Leu Val Gly Glu Ala Leu Leu Glu Ser Asn Thr lie He Asp His 

455 460 465 

Val Tyr Cys Ser Pro Ser Leu Arg Cys Val Gin Thr Ala His Asn 

470 475 480 

He Leu Lys Gly Leu Gin Gin Glu Asn His Leu Lys He Arg Val 

485 490 495 

Glu Pro Gly Leu Phe Glu Trp Thr Lys Trp Val Ala. Gly Ser Thr 

500 505 510 

Leu Pro Ala Trp He Pro Pro Ser Glu Leu Ala Ala Ala Asn Leu 

515 520 525 

Ser Val Asp Thr Thr Tyr Arg Pro His He Prb He Ser Lys Leu 

530 535 540 

Val Val Ser Glu Ser Tyr Asp Thr Tyr He Ser Arg Ser Phe Gin > 

545 550 555 

Val Thr Lys Glu He He Ser Glu Cys Lys Ser Lys Gly Asn Asn 

560 565 570 

He Leu He Val Ala His Ala Ser Ser Leu Glu Ala Cys Thr cys 

575 580 585 

Gin Leu Gin Gly Leu Ser Pro Gin Asn Ser Lys Asp Phe Val Gin 
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590 595 600 

Met Val Arg Lys lie Pro Tyr Leu Gly Phe Cys Ser Cys Glu Glu 

605 610 615 

Leu Gly Glu Thr Gly He Trp Gin Leu Thr Asp Pro Pro He Leu 

620 625 630 
Pro Leu Thr His Gly Pro Thr Gly Gly Phe Asn Trp Arg Glu Thr 

635 640 645 

Leu Leu Gin Glu 



<210> 6 
<211> 475 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> misc.feature 

<223> Incyte ID No: 7473312CD1 

<400> 6 



Met 


Gly 


Thr 


Gin 


Ala 


Leu Gin Gly Phe 


Leu 


Phe Leu Leu Phe Leu 


1 








5 




10 


15 


Pro 


Leu 


Leu 


Gin 


Pro 


Arg Gly Ala Ser 


Ala 


Gly Ser Leu His Ser 










20 




25 


30 


Pro 


Gly 


Leu 


Ser 


Glu 


Cys Phe Gin Val 


Asn 


Gly Ala Asp Tyr Arg 










35 




40 


45 


Gly 


His 


Gin 


Asn 


Arg 


Thr Gly Pro Arg 


Gly 


Ala Gly Arg Pro Cys 










50 




55 


60 


Leu 


Phe 


Trp 


Asp 


Gin 


Thr Gin Gin His 


Ser 


Tyr Ser Ser Ala Ser 










65 




70 


75 


Asp 


Pro 


His 


Gly 


Arg 


Trp Gly Leu Gly 


Ala 


His Asn Phe Cys Arg 










80 




85 


90 


Asn 


Pro 


Asp 


Gly 


Asp 


Val Gin Pro Trp 


Cys 


Tyr Val Ala Glu Thr 










95 




100 


105 


Glu 


Glu 


Gly 


He 


Tyr 


Trp Arg Tyr Cys 


Asp 


He Pro Ser Cys His 










110 




115 


120 


Met 


Pro 


Gly 


Tyr 


Leu 


Gly Cys Phe Val 


Asp 


Ser Gly Ala Pro Pro 










125 




130 


135 


Ala 


Leu 


Ser 


Gly 


Pro 


Ser Gly Thr Ser 


Thr 


Lys Leu Thr Val Gin 










140 




145 


150 


Val 


Cys 


Leu 


Arg 


Phe 


Cys Arg Met Lys 


Gly 


Tyr Gin Leu Ala Gly 










155 




160 


165 


Val 


Glu 


Ala 


Gly 


Tyr 


Ala Cys Phe Cys 


Gly 


Ser Glu Ser Asp Leu 










170 




175 


180 


Ala 


Arg 


Gly 


Arg 


Leu 


Ala Pro Ala Thr 


Asp 


Cys Asp Gin He Cys 










185 




190 


195 


Phe 


Gly 


His 


Pro 


Gly 


Gin Leu Cys Gly 


Gly 


Asp Gly Arg Leu Gly 










200 




205 


210 


Val 


Tyr 


Glu 


Val 


Ser 


Val Gly Ser Cys 


Gin 


Gly Asn Trp Thr Ala 










215 




220 


225 


Pro 


Gin 


Gly 


Val 


He 


Tyr Ser Pro Asp 


Phe 


Pro Asp Glu Tyr Gly 










230 




235 


240 


Pro 


Asp 


Arg 


Asn 


Cys 


Ser Trp Ala Leu 


Gly 


Pro Pro Gly Ala Ala 










245 




250 


255 


Leu 


Glu 


Leu 


Thr 


Phe 


Arg Leu Phe Glu 


Leu 


Ala Asp Pro Arg Asp 










260 




265 


270 
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Arg Leu Glu Leu Arg Asp Ala Ala Ser Gly Ser Leu Leu Arg Ala 

275 280 285 

Phe Asp Gly Ma Arg Pro Pro Pro Ser Gly pro Leu Arg Leu Gly 

290 295 300 

Thr Ala Ala Leu Leu Leu Thr Phe Arg Ser Asp Ala Arg Gly His 

305 310 315 

Ala Gin Gly Phe Ala Leu Thr Tyr Arg Gly Leu Gin Asp Ala Ala 

320 325 330 

Glu Asp Pro Glu Ala Pro Glu Gly Ser Ala Gin Thr Pro Ala Ala 

335 340 345 

Pro Leu Asp Gly Ala Asn Val Ser Cys Ser Pro Arg Pro Gly Ala 

350 355 360 

Pro Pro Ala Ala He Gly Ala Arg Val Phe Ser Thr Val Thr Ala 

365 370 375 

Val Ser Val Leu Leu Leu Leu Leu Leu Gly Leu Leu Arg Pro Leu 

380 385 390 

Arg Arg Arg Cys Gly Ala Leu Gly Gin Gly Leu Arg Ala Asp Arg 

395 400 405 

Trp Ser Cys Leu Leu Ala Pro Gly Lys Gly. Pro Pro Ala Leu Gly 

410 415 420 

Ala Ser Arg Gly Pro Arg Arg Ser Trp Ala Val Trp Tyr Gin Gin 

425 430 435 

Pro Arg Gly Vai Ala Leu Pro Cys Ser Pro Gly Asp Pro Gin Ala 

440 445 450 

Glu Gly Ser Ala Ala Gly Tyr Arg Pro Leu Ser Ala Ser Ser Gin 

455 460 465 

Ser Ser Leu Arg Ser Leu lie Ser Ala Leu 



<210> 7 
<211> 319 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> misc^feature 

<223> Incyte ID No: 2109526CD1 

. <400> 7 

Met Ser Gly Trp Arg Tyr Leu He Cys Val Ser Phe Leu Leu Thr 

15 10 15 

He Leu Leu Glu Leu Thr Tyr Gin Gly Pro Pro Val Pro Ala Ser 



Ser Ser Thr Lys Leu Leu Met Thr Ser Tyr Ser Met Arg Ser Thr 

35 40 45 

Val Val Ser Arg Tyr Ala His Thr Leu Val Thr Ser Val Leu Phe 

50 55 60 

Asn Pro His Ala Glu Ala His Glu Ala He Phe Asp Leu Asp Leu 

65 70 75 

Pro His Leu Ala Phe He Ser Asn Phe Thr Met Thr He Asn Asn 

80 85 90 

Lys Val Tyr He Ala Glu Val Lys Glu Lys His Gin Ala Lys Lys 

95 100 105 

He Tyr Glu Glu Ala His Gin Gin Gly Lys Thr Ala Ala His Val 
110 115 120 

Gly He Arg Asp Arg Glu Ser Glu Lys Phe Arg He Ser Thr Ser 



470 



475 



20 



25 



30 
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125 



130 



135 



Leu Ala Ala Gly Thr Glu Val Thr Phe Ser Leu Ala Tyr Glu Glu 

140 145 . 150 

Leu Leu Gin Arg His Gin Gly Gin Tyr Gin Leu Val Val Ser Leu 

155 160 165 

Arg Pro Gly Gin Leu Val Lys Arg Leu Ser lie Glu Val Thr Val 

170 175 180 

Ser Glu Arg Thr Gly lie Ser Tyr Val His lie Pro Pro Leu Arg 

185 190 195 

Thr Gly Arg Leu Arg Thr Asn Ala His Ala Ser Glu Val Asp Ser 

200 205 210 

Pro Pro Ser Thr Arg lie Glu Arg Gly Glu Thr Cys Val Arg He 

215 220 225 

Thr Tyr Cys Pro Thr Leu Gin Asp Gin Ser Ser He Ser Gly Ser 

230 235 240 

Gly He Met Ala Asp Phe Leu Val Gin Tyr Asp Val Val Met Glu 

245 250 255 

Asp He He Gly Asp Val Gin Asp Ser Gin Pro Gin His Thr Asn 

260 265 270 

His Pro Pro Ala Ala Pro His His He Thr Pro Phe Ser Lys Thr 

275 280 285 

Pro Lys Pro Ala Ser Pro Leu Cys Glu Asp Leu Phe He Val Ala 

290 295 300 

Ala Ala Leu Arg Met Thr Ser Ser Ser Leu Leu His Cys Ser Ala 

305 310 315 

Ser Ser Cys Ser 



<210> 8 
<211> 94 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> mis cofeature 

<223> Incyte ID No: 4797492'CDl 

<400> 8 

Met Val Cys Met Asn Gly Ala Pro Arg Arg Arg Leu Leu Pro Ala 

1 5 .10 ' 15 

Leu Leu Leu Cys Pro Phe His Cys Lys Ser Ser Phe Leu Lys Ser 

20 25 30 

He Phe Met Tyr Ser Ser Gin Pro Leu Pro Pro Ser Thr Tyr Val 

35 40 45 

Glu Phe Thr Val Ser Gly Thr Asp Cys Val Ala Lys Glu Ala Thr 

50 55 60 

Glu Ala Ala Lys Cys Asn Leu Leu Ala Glu Lys Val Ser Gly Pro 

65 70 ^ 75 

Gly Pro Trp Gly Val Thr Thr Arg Thr Glu Leu Phe Val Glu Gin 

80 85 90 

Asn He Leu Gly 



<210> 9 
<2ll> 597 
<212> DMA 
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<213> Homo sapiens 
<220> 

<221> misc_feature 
<223> Incyte ID No: 1322132CB1 

<400> 9 

gacagactcc tggaacagca 
tatatgagat caaatggctg 
tttgacacat gtggctttct 
gccccgatgt aaaatgtata 
gacagcacct gtttgtgcct 
tgaacagagg gaatttcatt 
ggtaccagag taactacact 
ttagagtgtg agaatgtaaa 
atgagagaca aaaatgaagg 
taaacaacaa aagagctgat 

<210> 10 
<211> 1523 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> mis cofeature 
<223> Incyte ID No: 1557850CB1 

<400> 10 

ggaaggactc gtgtgggaac attagtgcag ctctgcctcc gctgtcggcc caggttttca 60 
cagctccaga ggctgaccct catccactgg aagtctcagg tacaccccgt gttgaaggtg 120 
agagctccag gctgtcctgc acatcagctg tgacactctg ggactgttca gtactctagg 180 
aagtgggtca ggcaccttgg gggcccaacg ctgctccgtg gggatgtctg cttgcctgcc 240 
tggttctctt ttcctgctgt ttcctccagc agggaggtat cagaggcggg gacacccaag 300 
taggcctggc atgggcagaa aggaggtcac agctaaggcg gtagagtgg'g gttggcacca 360 
gccacttgtc tgtttccctt gtggatctta gcctgtcgtc tcccaacccc agctgcccct 420 
ctgtctcccc gcagctggta ggtgagtgct gtcctcggct cactttcctc aagctctccg 480 
gctgccacgg tgtgactgct gacgctctgg tcatgctagc caaagcctgc tgccagctcc 540 
atagcctgga cctacagcac tccatggtgg agtccacagc tgtggtgagc ttcttggagg 600 
aggcagggtc ccgaatgcgc aagttgtggc tgacctacag ctcccagacg acagccatcc 660 
tgggcgcact gctgggcagc tgctgccccc agctccaggt cctggaggtg agcaccggca 720 
tcaaccgtaa tagcattccc cttcagctgc ctgtcgaggc tctgcagaaa ggctgccctc 780 
agctccaggt gctgcggctg ttgaacctga tgtggctgcc caagcctccg ggacgagggg 840 
tggctcccgg accaggcttc cctagcctag aggagctctg cctggcgagc tcaacctgca 900 
actttgtgag caacgaggtc ctgggccgcc tactccacgg ctctcccaac ctgcgcttac 960 
tggatcttcg tggctgtgcg cgcatcacgc cggctggcct tcaggatctg ccatgtcggg 1020 
agctggagca gcttcatctg ggcctgtatg gcacgtcaga ccggctgact c.tagccaagg 1080 
agggcagccc ctttttgacc cagaagtggt gccatacact gcgagaactg gacttgagtg 1140 
gccaggggtt cagtgagaag gacctggagc aggccctggc tgccttctta agcacccctg 1200 
ggggctcaca cccagccctg tgctctctta acctcagggg cacccgggtc acaccaagca 1260 
ctgtcagctc tgtgatcagc agctgcccgg gcctgctcta cctcaacctg gagtcctgcc 1320 
gctgccttcc ccggggtctg aagcgggcct accggggcct ggaggaagtc cagtggtgtc 1380 
tggagcagct gctcaccagc ccctcaccca gctaggcagc cacagacctg ggacacctca 1440 
gccagcttgc ccaccctcca cctttgccca atttcagata tttgagcatt ttgttaaaat 1500 
aaaacatttt taggaaaaaa aaa 1523 

<2l6> 11 



gctcttctca aggctagttg 
cctttcccca caagattata 
caggaatttt caataaacgt 
tcccactgga ccctgattac 
caaatggcca cactttccag 
atcgtataaa atttgaaaaa 
tgcttattct ttttctactt 
ttaaataaca tccctatgct 
aatcaaactg acaagaacca 
attcaaaaaa aaaaaagggg 



tgacattcaa agaagagtct 60 
tttttcctgg tatgctctac 120 
gacttcacta ggtggcctaa 180 
aatgcagact gccccaatgt 240 
aatgagtgtt tcttttgtgt 300 
tatggaaaat gtgattaatg 3 60 
aattcagaat agtatttctt 420 
gtacttaaat gtcgaacaaa 480 
aatatcacat ttgttacaaa 540 
ggccgcgatt agtgagc 597 
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<211> 2145 

<212>- DNA 

<213> Homo sapiens 

<220> 

<221> misc^feature 

<223> Incyte ID No: 3205649CB1 

<400> 11 

tccctgaccg cgagctctgc gagcccccgc cgcaggacca cggcccgctc cccgcctgcg 60 
cgagggcccc gagcgaagga aggaagggag gcgcgctgtg cgccccgcgg agcccgcgaa 120 
ccccgctcgc tgccggctgc ccagcctggc tggcaccatg ctgcccgcgc gctgcgcccg 180 
cqtgctcacg ccccacttgc tgctggtgtt ggtgcagctg tcccctgctc gcggccaccg 240 
caccacaggc cccaggtttc taataagtga ccgtgaccca cagtgcaacc tccactgctc 300 
caggactcaa cccaaaccca tctgtgcctc tgatggcagg tcctacgagt ccatgtgtga 360 
gtaccagcga gccaagtgcc gagacccgac cctgggcgtg gtgcatcgag gtagatgcaa 420 
agatgctggc cagagcaagt gtcgcctgga gcgggctcaa gccctggagc aagccaagaa 480 
gcctcaggaa gctgtgtttg tcccagagtg tggcgaggat ggctccttta cccaggtgca 540 
gtgccatact tacactgggt actgctggtg tgtcaccccg gatgggaagc ccatcagtgg 600 
ctcttctgtg cagaataaaa ctcctgtatg ttcaggttca gtcaccgaca agcccttgag 660 
ccagggtaac tcaggaagga aagatgacgg gtctaagccg acacccacga tggagaccca 720 
gccggtgttc gatggagatg aaatcacagc cccaactcta tggattaaac acttggtgat 780 
caaggactcc aaactgaaca acaccaacat aagaaattca gagaaagtct attcgtgtga 840 
ccaggagagg cagagtgccc tggaagaggc ccagcagaat ccccgtgagg gtattgtcat 900. 
ccctgaatgt gcccctgggg gactctataa gccagtgcaa tgccaccagt ccactggcta 960 
ctgctggtgt gtgctggtgg acacagggcg cccgctgcct gggacctcca cacgctacgt 1020 
gatgcccagt tgtgagagcg acgccagggc caagactaca gaggcggatg accccttcaa 1080 
ggacagggag ctaccaggct gtccagaagg gaagaaaatg gagtttatca ccagcctact 1140 
ggatgctctc accactgaca tggttcaggc cattaactca gcagcgccca ctggaggtgg 1200 
gaggttctca gagccagacc ccagccacac cctggaggag cgggtagtgc actggtattt 1260 
cagccagctg gacagcaata gcagceiacga cattaacaag cgggagatga agcccttcaa 1320 
gcgctacgtg aagaagaaag ccaagcccaa gaaatgtgcc cggcgtttca ccgactactg 1380 
tgacctgaac aaagacaagg tcatttcact gcctgagctg aagggctgcc tgggtgttag 1440 
caaagaagga cgcctcgtct aaggagcaga aaacccaagg gcaggtggag agtccaggga 1500 
ggcaggatgg atcaccagac acctsiacctt cagcgttgcc catggccctg ccacatcccg 1560 
tgtaacataa gtggtgccca ccatgtttgc acttttaata actcttactt gcgtgttttg 1620 
tttttggttt cattttaaaa caccaatatc taataccaca gtgggaaaag gaaagggaag 1680 
aaagacttta ttctctctct tattgtaagt ttttggatct gctactgaca acttttagag 1740 
ggttttgggg gggtggggga gggtgttgtt ggggctgaga agaaagagat ttatatgctg 1800 
tatataaata tatatgtaaa ttgtatagtt cttttgtaca ggcattggca ttgctgtttg 1860 
tttatttctc tccctctgcc tgctgtgggt ggtgggcact ctggacacat agtccagctt 1920 
tctaaaatcc aggactctat cctgggccta ctaaacttct gtttggagac tgacccttgt 1980 
gtataaagac gggagtcctg caattgtact gcggactcca cgagttcttt tctggtggga 2040 
ggactatatt gccccatgcc attagttgtc aaaattgata agtcacttgg ctctcggcct 2100 
tgtccaggga ggttgggcta aggagagatg gaaactgccc tggga 2145 

<210> 12 

<211> 1759 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Incyte ID No: 4383675CB1 

<400> 12 
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ctcaattctt aaaaaataag tccatgaagc 
ttgagacctg actttgaagc ccacacagaa 
atattttgtt ccaaaatggc atcttacctt 
gctccaatct actgtgtgtc cccggtcaat 
acaaagagca cccctgcctc acaggtgtat 
taccgcaggc tggttttgga gaccccgagt 
tccacttccc tggccatgct ctcccttggg 
cagggcctgg gcttcaacct cacacacaca 
cacctggttc actcactgac tgttcccagc 
ctcttcgtca agaaggagct gcagctgcag 
tatgaagcag aagtcttttc tacagatttc 
aacagccatg tgaaaaagaa gacccaaggg 
cttctgacgg ccatggttct ggtgaatcac 
tttcaccttg aatatacaag aaagaacttc 
caagtcccca tgatgcacca gaaagagcag 
tgctttgtgc tgcagatgga ttacaaggga 
aagggcaaga tgaggcaact ggaacaggcc 
cactcactcc agaaaaggtg gatagaggtg 
tacaatctgg aaaccatcct cccgaagatg 
gatttttctg gaattgcaaa gagagactcc 
gtgctggatg tcagtgaaga gggcactgag 
gtccgatcga aggatggtcc ctcttacttc 
atgattacaa ataaagccac agacggtatt 
aaatcctagg tgggaaatgg cctgttaact 
caaaccacat ccctctttct gttctgaggg 
tggcagggat gccacttcca aggctcaatc 
agccaacacc cattaacccc agtcagtgcc 
ttcatgggat gttgctgggt taccatattt 
acgccaaccc aggttaggca cctctattgc 
aaatatgaat tcatctgtc 

<210> 13 
<211> 2338 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 

<223> Incyte ID No: 5426002CB1 



agaaacatca aaaagcatgg gatttggaat 60 
cacagacaag tcaaccatgc tatttgggac 120 
tatggagtac tctttgctgt tggcctctgt 180 
gcccccagtg catacccccg cccttcctcc 240 
tccctcaaca ccgactttgc cttccgccta 300 
cagaacatct tcttctcccc tgtgagtgtc 360 
gcccactcag tcaccaagac ccagattctc 420 
ccagagtctg ccatccacca gggcttccag 480 
aaagacctga ccttgaagat gggaagtgcc 540 
gcaaatttct tgggcaatgt caagaggctg 600 
tccaacccct ccattgccca ggcgaggatc 660 
aaggttgtag acataatcca aggccttgac 720 
attttcttta aagccaagtg ggagaagccc 780 
ccattcctgg tgggcgagca ggtcactgtg 840 
ttcgcttttg gggtggatac agagctgaac 900 
gatgccgtgg ccttctttgt cctccctagc 960 
ttgtcagcca gaacactgat aaagtggagc 1020 
ttcatcccca gattttccat ttctgcctcc 1080 
ggcatccaaa atgcctttga caaaaatgct 1140 
ctgcaggttt ctaaagcaac ccacaaggct 1200 
gccacagcag ctaccaccac caagttcata 1260 
actgtctcct tcaataggac cttcctgatg 1320 
ctctttctag ggaaagtgga aaatcccact 1380 
gatggcacat tgctaatgca caagaaataa 1440 
tgcatttgac cccagtggag ctggattcgc 1500 
accaaaccat caacagggac cccagtcaca 1560 
cttttccaca aattctccca ggtaactagc 1620 
ccattccttg gggctcccag gaatggaaat 1680 
agaattacaa taacacattc aataaaacta 1740 

1759 



<400> 13 

cggactgcta ggcgaggaga gggaaggggg 

gctgggggca gccgggggcc cgagtggctg 

gttctggctc ctgtggcctc accaggaagc 

gcgccgcctc cgctgccgcc gcctcctgcc 

gcccagcccg actccctcct ccttcccgaa 

ggctggccgc tgagccatgg ctcagtacgg 

agaggagctg tacagcaaag tcaccccccg 

caagcatgga tcggcgctgg acgtgctcct 

aaaagccttg gcatccacgg gaggaagaag 

ccatgtcggt gaccccttcc tggatgaccc 

tcccaccggc cccttagcac agaagctttc 

cgggaagaiac aaggcacaca acatcttccc 

cgaggacagc aaggtggatg ccctggggga 

atgtaagttc tcggccccgc tgcccctgga 

ctttgtaaag gaagacagtg cggaggtcct 



cggaggagac aggtctactg caggcgcagc 60 
aggctggtcc cgcagcggcc gcttgccggc 120 
gtcagagtct cgacactggg gaagctcgga 180 
tggctctggg tccccgagcc ccctcccctg 240 
ccatccggct cgggctcctt ccctggcgat 300 
ccaccccagt ccgctcggca tggctgcgag 360 
gaggaaccgc caacagcgcc ccggcaccat 420 
ctccatgggg ttccccagag cccgcgcaca 480 
tgttcaggca gcatgtgact ggttattctc 540 
cctgccccgg gagtacgtcc tctacctccg 600 
cgacttttgg cagcagtcga agcagatctg 660 
ccacatcaca ctctgccagt tctttatgtg 720 
agccctgcag accacggtca gtcgctggaa 780 
gctctatacg tcgtccaact tcatcggcct 840 
caagaagttt gctgctgact ttgctgcaga 900 
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ggctgcatcc aaaaccgaag tgcatgtgga acctcataag aagcagctac atgtgaccct 960 
ggcttaccac ttccaagcca gccacctacc caccctagag aaactggccc agaacattga 1020 
cgtcaagcta gggtgtgact gggtggctac catattttct cgggatatcc gatttgctaa 1080 
ccatgagaca ttacaggtca tctaccccta taccccacaa aatgacgatg agctggagct 1140 
ggtccccggg gacttcatct tcatgtctcc aatggagcag accagcacca gcgagggttg 1200 
gatctatggc acgtccttaa ccaccggctg ctctggactc ctgcctgaga attacattac 1260 
caaggctgat gaatgcagca cctggatatt tcatggttct tattcaatct taaatacatc 1320 
gtcgtccaac tctctcacgt ttggggatgg agtattggag aggcggcctt atgaggacca 1380 
ggggctcggg gagacgactc ctcttactat catctgccag cccatgcagc cgctgagggt 1440 
caacagccag • cccggccccc agaagcgatg cctttttgtg tgtcggcatg gtgagaggat 1500 
ggatgttgtg tttgggaagt actggctgtc ccagtgcttc gatgccaaag gccgctacat 1560 
acgcaccaac ctgaacatgc ctcatagttt acctcagcgg agtggtggtt tccgagatta 1620 
cgagaaagat gctcccatca ctgtgtttgg atgcatgcaa gcaagactag tgggtgaagc 1680 
cttattagag agcaatacca ttatcgatca tgtctattgc tccccgtccc ttcgctgcgt 1740 
tcagactgca cacaatatct tgaaaggttt acaacaagaa aatcacttga agatccgtgt 1800 
agagcccggc ttatttgagt ggacaaaatg ggttgctggg agcacattac ctgcatggat 1860 
acctccatca gagttagctg cagccaacct gagtgttgat acaacctaca gacctcacat 1920 
tccaatcagc aaattagttg tttcagaatc ctatgatact tatatcagta gaagtttcca 1980 
agtaacaaaa gaaataataa gtgaatgtaa aagtaaagga aataacatcc tgattgtggc 2040 
ccacgcatct tcccttgaag cgtgtacctg ccaacttcag ggcctgtcac ctcagaactc 2100 
caaggacttc gtacaaatgg tccgaaagat cccatatctg ggattttgtt cctgtgaaga 2160 
attaggagaa actggaatat ggcagctgac agatccacca atccttcctc ttacccatgg 2220 
accaactggg ggcttcaact ggagagagac cttgcttcaa gaataaacca caccagtgaa 2280 
caagaaggaa aggccttttg gagtgtgtct ttctgtgtgt ttaaaaacag tgggaaag 2338 

<210> 14 

<211> 1804 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> IncytG ID No: 7473312CB1 



atggggacac aagccctgca gggcttcctc tttctcctct tcctcccgct gctgcagccg 60 
cgtggggcct cggctgggag cctgcacagt ccaggcctgt ccgaatgctt ccaggtgaat 120 
ggggctgact accgcggcca ccagaaccgc actggcccgc igcggggcggg ccgcccgtgc 180 
ctcttctggg accagacgca gcaacacagc tacagcagcg ccagcgaccc ccacggccgc 240 
tgggggctgg gcgcgcacaa cttctgccgt aacccagacg gtgacgtgca gccgtggtgc 300 
tacgtggctg agacagagga gggcatctac tggcgctact gcgacatccc ctcctgtcac 360 
atgccaggct acctgggatg ctttgtggac tcaggggcac ccccagccct cagcggcccc 420 
agcggcacct ccacgaagct cacggtccag gtgtgcctac gcttctgccg catgaagggg 480 
taccagctgg cgggcgtgga ggccggttac gcctgcttct gtggctctga aagcgacctg 540 
gcccggggac gcctggcccc cgccaccgac tgtgaccaga tctgtttcgg ccaccctgga 600 
cagctgtgtg gcggcgatgg gcggctgggc gtctatgaag tgtcggtggg ctcctgccag 660 
gggaactgga cagcgcctca gggcgtcatc tactccccgg acttcccgga cgagtacggg 720 
ccggaccgga actgcagctg ggccctgggc ccgccaggcg ccgcgctgga gctcaccttc 780 
cgcctcttcg agctggccga cccgcgcgac cggctggagc tgcgcgacgc ggcttcgggc 840 
agcctgctcc gcgccttcga tggcgcccgc ccaccgccgt ccgggccgct gcgcctgggc 900 
actgccgcgc tgctgctcac cttccgaagc gacgcgcgcg gccacgcgca aggcttcgcg 960 
ctcacctacc gcgggctgca ggacgccgct gaggacccag aggcccccga gggctcggcc 1020 
cagacccccg cggcgcccct cgacggggcc aacgtgagct gcagccccag gcctggggct 1080 
ccgccggccg cgattggggc ccgggtcttc tcgacggtga cggctgtctc ggtgctgctg 1140 
ctgctgctcc tggggctgct gcgtccgctg cgccgacggt gcggggcgct ggggcagggc 1200 
ctgagggcgg accggtggag . ctgtctgctg gctccgggaa aagggccccc ggcgctgggg 1260 



<400> 14 
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gcttccaggg gccccaggag aagctgggct 
ttgccctgct cccccgggga cccccaggct 
agtgcctcca gccagagctc cctgcgctcg 
agggtccgct gggcccgccg ccggcgagat 
ctcggccttg cgcctgtgta ggggcagctc 
tcggacagga aacatctggt gctattatct 
ggtccaggcc ctctccatgg acctgtatgt 
aacccctctg ggggtggtcc tggactgccg 
acagtcaaaa aacccccaca gattttgaat 
aaaa 

<210> 15 

<211> 1962 

<212> DNA 

<213> Homo sapiens 



gtgtggtacc aacagccccg aggggtggcc 1320 
gagggttctg ccgcgggcta ccggcctctg 1380 
ctcatctccg ctctctgact ctgggccccg 1440 
ggacacctga gatgctgtgc tgcgccctgc 1500 
ggcctctggt cgccttgggg agaccaaaag 1560 
gggacttggc ctgaccgtgg gggtccagat 1620 
gggggtggtc tctggtttcg gaggtctttg 1680 
tcctcagtga gaggtcacag gtcagcaaaa 1740 
aaaggatcta ctttggtaaa aaaaaaaaaa 1800 

1804 



<220> 

<221> inisc_feature 

<223> Incyte ID No: 2109526CB1 

<400> 15 

ccaggccaga ggtggcatca tgtctgggtg 
gaccattctt cttgaactga cataccaggg 
gttgttaatg acaagctatt ctatgcgctc 
ggtcacctct gtcctgttta atccacatgc 
tctgcctcat cttgccttta tctccaattt 
tgcagaagtc aaagagaagc accaggcaaa 
aaagacagct gctcatgtag gcatcaggga 
cagcctggca gcaggcacag aggtgacttt 
gcaccagggc cagtaccagc tggtggtgag 
gagcatagag gttacagtgt cagaaaggac 
gaggaccggc cgtctgcgca ccaatgccca 
caggatcgag aggggagaga cctgtgtccg 
gtcgtccatc tctgggtcag gcatcatggc 
ggaggacatc attggagacg tgcaggactc 
tgccccacac catatcacac ctttctccaa 
ggatttgttc atagtggccg ctgccctgag 
agcatcctcg tgttcctgaa acactgccga 
caacaattcg tttgtctgcc ctggactaaa 
aacattcatt cattcatatg ttgaatgaat 
actctgacaa ctcagaagtg agtcggacac 
tcctgaagca cccagataca cagagccttg 
tgagtgtgtc atggattctg cagaggtgcc 
aaaggagttg gaatttaagt aagcatggga 
cagtcaggtg aagggaaaga catgcagaga 
tgtggctcag tctgttgtgc aggaggaata 
agggtacctt gccagcaggt ggcagcaggg 
tgtttagctc atggaggtat gcctctgcag 
gcagttgaaa tacagatgga aggcattgac 
agcccttacc cctcctgaca ccccgccagg 
gagtgtgccc ttcgttcasia gcccagcaca 
ctgggcacct aatctgtgtc ataccttgag 
cacacacaca gcctacttat cgtctctgag 
ggtagaagtg ccctttccat gacacacaag 

<210> 16 



gaggtacctc atctgtgtca gctttttgct 60 
accccctgtc cccgcttcat caagcacaaa 120 
cacggtggtg tctcgctatg cccacacctt 180 
tgaagcccat gaagccatct ttgacctgga 240 
cactatgacc atcaacaata aagtctacat 300 
gaaaatctat gaagaagccc atcagcaggg 360 
ccgggaatca gagaagttcc gcatctccac 420 
ttccctggcc tatgaggaac tgcttcagcg 480 
cctgaggcct ggccaattgg tgaagaggct 540 
aggcatctcc tatgtgcaca taccacccct 600 ' 
tgcaagtgag gtggattcac ccccatccac 660 
aatcacctac tgcccgacat tgcaagacca 720 
tgacttcctg gttcagtacg atgtggtcat 780 
tcaaccccag cacacaaacc accctccagc 840 
aacacccaag cctgcctctc ctctgtgtga 900 
aatgacttct tcctccttgc tccactgctc 960 
aacacctcct ccttgatgac tccagtccac 1020 
aatgacctat ggttgaacgt tttctcatgc 1080 
atgtgaacta ggccagtcct gtactcattg 1140 
agccactcat ctccctctgc catcacccca 1200 
tcggtcatca aatgttctag gtgctgtgtt 1260 
agtggaggag ggtttcaggg ccgtcatcct 1320 
aaaatgaatt ggatatatct gcaagtcagt 1380 
gaaggaacag catgtgcaga ggcacagagg 1440 
aaagttattc tcctgccagg ataggagcca 1500 
gctttaacct ggtgttctgt catgtgggtg i560 
gtttattctt taccattaac acagctgcct 1620 
tagtacaacc aggaactccc atgcaccgtg 1680 
aacactcagt tcatccccca cttcctactt 1740 
tcatcagatc atccaccccg ctggggctca 1800 
ttggccaacg ttgggaaccc ggaagggtat 1860 
tgagatgcag aaacccaata ctgacactaa 1920 
gtacgatgga ag 1962 
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<211> 1357 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc^feature 

<223> Incyte ID No: 4797492CB1 

<400> 16 

aattcggcag aggtgattct cagaacatcc ccaccccaga ctacaccaaa taacagatat 60 
tttattgtgt ccatatgctc caactacttt aaaaaagaaa agctcaagtg atatcttcca 120 
tactttcatc taaatctttt catttgagcc tgctctatga aacaggtgga agaggtatta 180 
atctcttcac tttcccaccc tattttggaa taacctgaac cttgggtatc aagtgcagcc 240 
caagagtgag ggctgggggg aggcagggtt cccactccta tcagtctaat gctggccttc 300 
tgattccggt ttcctatctg caaactcacc tccaccctga aggaccggtg atggatactt 360 
gcccctccta caaggaagac acaaccccta cctctaaagc acaagcactt gagaacacaa 420 
ccccatagca actgccctat gtaagccatt gagggacatg tcttctgggc cgacgcatgg 480 
tctgcatgaa tggtgctccc cgaaggaggc tacttcccgc tctccttctc tgcccttttc 540 
attgtaagtc atctttcctc aagagcattt tcatgtactc ttctcagccc ctcccacctt 600 
ctacctatgt ggagtttaca gtgtctggca ctgactgtgt tgctaaagag gccacagagg 660 
cagccaagtg taacctgctg gcagaaaagg tgagtgggcc gggaccttgg ggtgttacca 720 
ctcggacaga gctgtttgtg gaacagaaca tccttggata gtttgtatct tggggctgca 780 
gacagagaat aacagtgcaa atcccctctc cctgtggatc acggcaagcc ttcttttagg 840 
gtgtcacctc atccctttaa gagctgtcat caaatcatct cacccactgg aagcacatga 900 
agttaggaga aagagagagg ctatttgcta atgciagccaa gtcacgccca cccactggga 960 
atgtgaagtg cacattttct agacatataa ctctgataca aaagctttca agtccttgag 1020 
ccaataatgt acacttctag gattttagtc taaagaagtc atcagtggcc aggcatgatg 1080 
gctcatgcct gtaattccag cactttggga ggccaagacg ggtggatcgg gaggtcagga 1140 
gatcgagacc atcctggcta acatggtgaa accccgtctc tactaaaaat acaaaaaaat 1200 
tagccaggct tggtggtgag cgcctgtagt cccagctact cgggaggctg aggcaggaga 1260 
atggtgtgaa cccaggaggc agatgttgca gtaaactaag atcgtgccac tgcactccag 1320 
cctgggcaac agaacgagac tctgtctcaa gaaaaaa 1357 
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